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“FORTY-FIFTH YEAR OF 


STANDARD 


_EDISWAN) METAL-CLASS 
SEALS 


j 
j 


Ediswan. who have specialized for many years in the 
production of hermetic seals, offer a wide range of 
Standard Metal-Glass Seals of first-class quality 

lwo main types — multiple and single —are available 

Both are equally efficient, the type selected depending 
on the particular application, These seals are easy 
to fit (usually soft soldering) They have high 
insulation resistance and provide vacuum-tight joints 
which will withstand all normal variations in pressure 
and te mperature 

Experience has proved that these standard seals 
meet the majority of re quirements but our Engines rs 
will be pleased to discuss applications outside the 


scope of this range 


INFORMATIVE CATALOGUE AVAILABLE 
ON REQUEST 


THE EDISON SWAN ELECTRIC Co. Ltd., 155 Charing Cross Road, London, W.C.2 and Branches 


MG. 10¢ | Gerrard 8660 Memb LEG ( Telegra Ediswan, W nt, London 
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[ he AVO Valve Characteristic Meter Mark III offers the Radio 


Engineer far more than is generally implied by the words ‘‘a 
valve tester’’. 


This compact and most comprehensive Meter sets a new high 
standard for instruments of its type. It will quickly test any 
standard receiving or small transmitting valve on any of its normal 
characteristics under conditions corresponding to a wide range 
of D.C. electrode voltages. 


A new method of measuring mutual conductance ensures that 
the instrument can deal adequately with modern valves of high slope 
and short grid-base such as are commonly used in T.V. receivers. 


List Price 


£75 


A comprehensive Instruction Book and 
detailed Valve Data Manual are provided, 


Regd. Tratie Mark 


METER “&%& i 


PROVIDES ali necessary data to enable La Va, 


la/Vg, la/Vs, etc., curves to be drawn, 
MEASURES mutual conductance up to WmA/V, 
DETERMINES inter-clectrode insulation with 


heater both hot and cold. 
GIVES direct measurement of “gas” current 


TESTS rectify ing and signal diodes under reser 
ow load condition 


COVERS al! norma! heater voltages up to 117V 
CIRCUIT improvements provide accurate set 


ting and discrimination of grid voltage over the 
full range to 100V negative 


A relay protects the instrument against damage 
through overloading the H.T. circuits and also 
affords a high measure of protection to the 
valve under test. 


The instrument is fitted with a hinged 
fold-over lid which protects the valve 
holders when not in use. 


THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD. 


AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD « LONDON - 5S.W.!I. 


Telephone: ViCtoria 3404 (9 lines) 
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SIGNAL GENERATORS CRYSTAL-CALIBRATED 
MARKER GENERATOR 


For greater accuracy and reliability, technicians the world 
over choose RCA test equipment. That's because RCA 
instruments are the result of years of research at the bench 
and in the field. They combine convenience, accuracy and 
versatility . . . and each is dependable—built to take a 
maximum of rough and frequent use. Whatever your need 
in test equipment for radio, black-and-white and color TV, 
or other applications . . . remember, when you purchase 
RCA, you are investing in test equipment preferred by 


professionals 


FOR FULL DETAILS ON THESE UNITS AND OTHER 
INSTRUMENTS THAT COMPLETE THE LINE, SEE YOUR 
RCA DISTRIBUTOR OR WRITE: 


MARCA (S) REGIGTRADAS 
TRADEMARKig) REGIGTERE 


ACA INTERNATIONAL DIVISION 


RADIO CORPORATION of AMERICA 


ACA BUMDING 
30 ROCKEFELLER PLAZA, NEW YORK, N. Y¥.. U.S.A. 


NOVEMBER 


RCA TEST EQUIPMENT 


PREFERRED BY PROFESSIONALS 
FOR RADIO—TELEVISION—ELECTRONICS 


COLOR-BAR GENERATOR 


DOT-.BAR GENERATOR 
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PRINCIPAL CHARACTERISTICS 


Va dee an Em -» «+ 16.5mA/V 
Ve . 160V A ob Se 

Vel —IV Migr -- «+ 90 

AL, os. 0 A Heater.. .. 6.3V,0.3A 
leo 3mA Base .. .. BIA 


input damping = 6kQ (at f — 50 Mc/s and with cathode connections strapped) 


Mullard 


wide-band low-noise 


EIGOF 
=) 


Tire unusually high slope/capaci- 
tance ratio of this new Mullard 
pentode has been achieved by 
using very fine grid wire, the 
latest type of frame grid and the 
smallest cathode-grid clearance 
yet employed in large scale 
production. 

Gold plating of the base pins 
ensures that, when mounted in a 
suitable socket, the E180F makes 
one of the best base connections 
obtainable. 

This new valve is eminently suit- 
able for wide-band amplifier 
applications such as radar if. 
amplifiers, camera and transmis- 
sion equipment for high definition 
television, and telephone line and 
transmission equipment. 

For low-noise input stages the 
valve may be triode-connected 
and very favourably employed in 
pre-amplifiers in radar if. and 
camera equipment. 

Your enquiries on the E180F will 
be welcomed at the address below, 


aah Mullard Limited, Communications & Industrial Valve Dept., Century House, Shaftesbury Avenue, London, W.C.2, 


MVT 174 
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ADVANCE COMPONENTS LTD., MARLOWE ROAD, WALTHAMSTOW, LONDON, E.17 Telephone : LARkswood 4366/7/8 


7510250 Mc/s 


ON FUNDAMENTALS 


IN FIVE RANGES 


SINE AND MODEL Ql 
SQUARE WAVE V.H.F. SIGNAL GENERATOR 
MODULATION 


R.F. OUTPUT FAS 
TuVv to 100 mV (List price in U.K.) 


rhis “ Advance ” V.H.F. Signal Gener- 
ator covers 7.5 to 250 Mc/s, a range 
that embraces Bands | and 2 and also 
the impending Very High Frequency 
Television Transmissions on Band 3. 
Moreover, this instrument 

is available at a price well within the 
reach of every service man. In the 
traditional “ Advance ” manner, this 
instrument is designed for simple 
operation and with a versatility that 

not only fulfils present needs, 

but anticipates the even more exacting 
requirements to deal with the 
television test problems of tomorrow. 


Below are some outstanding features :- 


@ WIDE RANGE—7.5 to 250 Mc/s 


@ SINE AND SQUARE WAVE <4 The QI provides the ideal complement 

MODULATION to the Model E2. These together give 
@ RELIABLE ATTENUATION complete coverage from 100 ke/s to 
@ LOW LEAKAGE—less than 3 microvolts 250 Me/s. 


@ TRULY PORTABLE—weighs only 17 Ibs 
@ COMPETITIVE PRICE 


Full technica! details available in Folder W23 on request. 


ADVANCE COMPONENTS LTD., MARLOWE ROAD, WALTHAMSTOW, LONDON, E.17 Telephone : LARkswood 4366/7/8 
Gb 
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\ 
TAILORED \ 
| 


FOR THE : 


JOB / 


It is by no means accidental that the Ferrograph 
has achieved so high.a reputation in every country 
to which exportation is possible, and at a price no 


errograp greater than that of an ordinary home recorder. 


One of the main contributory factors is that 


practically all component parts used in the 
Ferrograph are made in our own works at South 

BRIEF SPECIFICATION Shields, having been expressly designed for 
the function they are to perform. 


Twin Track (to Frequency Response 
International standards) 3 db 50/10,000 c.p.s. at Thus, by purposeful design, adequate control 
Playing British and American 74 i.p.s. 
pre-recorded tapes during manufacture, and strict inspection, standards 


“Wow” and Flutter 
Less than 0.2%, at 74 i.p.s 


have been established to which all Wearite 


Playing Time with Ferrograph components conform 


1,750 ft. Reel Signal to Noise Ratio 
45 minutes per track at Better than 50 db, 200/12,000 After assembly from such parts each Ferrograph 
7}i.p.s.(otherspeedsprorata) c.p.s. Unweighted, including at 
ame 48 db. is subjected to a multiplicity of tests, culminating 
Quick Rewind in a pen-recorder trace of its response and wow. 


Longterm Speed Stability 


in less than 60 seconds " 
Less than .5%, variation 


Only thus has the Ferrograph set and main- 
Signal Level Meter Output Power tained the standard by which all other 


giving positive reading 24 watts into 15 ohms recorders are judged. 


Dealerships in several of the 


MODEL 2A/N MODEL 2A/NH 
q 34 and 7h i.p.s 74 and 15 i.p.s. principal towns are still open 
76 gns. 86 gns. and applications are invited. 


WRIGHT & WEAIRE LTD 


131 SLOANE STREET - LONDON SWI - Telephone: SLOane 2214/5 and 1510 


AUDIO 
“'RFECTION 


FINEST 
RECORD PLAYING 
FQUIPMENT 
HN. Trt 
WORLD 
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STABILISED 
POWER 


SUPPLIES 


provide all the necessary power sup- 
plies for electronic equipment in the 
LABORATORY and WORKSHOP. 


THE Airmec Stabilised Power Supplies 
which operate from 100-130 and 200- 
250 volts 50 c/s mains are designed for 
either bench use or for forward mount- 
ing on a standard 16 inch rack. Both 
current and’ voltage meters are incor- 
porated, and in the Type 776, a meter 
switch enables any of the four separate 
direct outputs to be monitored 
Separate switches and fuses controlling 
all D.C. outputs are fitted to each unit 
for convenience of operation. 


Type 705 


@ Stabilised output continuously variable from 
200-350 volts at maximum currents of 200-100 mA. 


@ May be employed with positive or negative lines 
earthed or with output floating. 


@ Cutput change is less than 40.5% for + 10%, 
input change. 


@ Output change from no load to full load is 
0, --0.5%. 


@ Source impedance 5 ohms. 


@ A.C. output 6.3 volts at 5 amps., centre tapped, 
unstabilised. 


@ Price 50—iImmediate delivery. 


Type 776 


@ Stabilised positive output continuously variable 
from 200-350 volts at maximum currents of 
200-100 mA. 


@ Positive output change is less than 40.5%, for 
10°, input change. 


@ Stabilised negative output of 85 volts at 5 mA. 


@ Unstabilised positive output of 500 volts at 
200 mA. 


@ Unstabilised negative output of 500 volts at 
3 mA. 


@ A.C. output 6.3 volts at 5 amps. unstablised. 
@ Price 455—immediate delivery. 


Full details of these ov any other Airmec instruments will be forwarded upon request 


Al RMEC 


HIGH WYCOMBE — BUCKINGHAMSHIRE 
Telephone : High Wycombe 2060 


Cables ; Airmec High Wycombe 
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TAYLOR INSTRUMENTS FOR RADIO 
T.V. ano P.M. ALIGNMENT 


TAYLOR SWEEP OSCILLATOR MODEL 92A 
For T.V. and F.M. Receiver Alignment 

Frequency-modulated oscillator designed for the rapid and 
accurate alignment of T.V. and F.M. receivers. Also suitable 


for checking band pass amplifiers. 


Frequency range: 5-250 Me's 

Frequency deviation; Continuously variable to approx. 15 Mc/s 

Output; 40 microvolts to 2 millivolts continuously variable 

Freq. Mod.: Substantially linear to 6 Mc/s 

Sweep width: Leas than 10%, max, swee 

Sweep: Sweep voltage continuously variable to a max. of 300 V.R.M.S 


CASH PRICE £30.0.0 Prompt Delivery 


Available on advantageous Hire Purchase Terms 


TAYLOR OSCILLOSCOPE MODEL 31A 


An Oscilloscope of advanced design and reliable performance in- 
tended primarily to meet the requirements of T.V. and Radio Servicing 
and Alignment, but its versatile features make it ideally suitable 
for general laboratory work 


Tube: Flat faced C.R. tube 4in diameter 

Electro static deflection 

Hard Time Base: Covers frequencies from 10 ¢/8 to 500 Ke's, 
free running or triggered 

Amplifiers: Both horizontal and vertical with push pull output 
are provided. High gain amplifier band width 10 c's to 6 Mc's 
Flyback Suppression Circuit fitted with tube modulator 


CASH PRICE £60 Prompt Delivery 


Available on advantageous Hire Purchase Terms 


TAYLOR SIGNAL GENERATOR MODEL 67A 
For Television up to 240 Mc's 
The Colpitt’s oscillator circuit used gives good frequency 
stability and waveform over the wide frequency range 
Prequency range: 100 Ke/s-240 Me/s in six bands. Covers Band III 
Total Scale Length: 49in 
Accuracy $ 
Modulation; 400 cycles, 30% depth 
Output impedance; 75 ohms 
Direct A.F, output provided 


Attenuation; 100 4B continuously variable 
Automatic cut-out against mains overload 


CASH PRICE £22.0.0 Prompt Delivery 


Available on advantageous Hire Purchase Terms 


® All Taylor Models are available on SEVEN DAYS 
APPROVAL. You can also part exchange your old 
Taylor instrument for a new one. Write for full 
details and Catalogue. 


ELECTRICAL INSTRUMENTS LTD. 
MONTROSE AVENUE, SLOUGH, BUCKS. Telephone: Slough 21381 Cables: Taylins, Slough 
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AMERICAN 
RELAYS 
FOR 
OFFSHORE 
CONTRACTS 


We are already tooled to manufacture 

many types of these relays, and through 

our association with the Guardian 

Electric Manufacturing Company of 

Chicago, we have access to full inform- 
ation on other types. 


ENQUIRIES ARE INVITED. 


TELEPHONE: NEWMARKET 3181-2-3 


TELEGRAMS: MAGNETIC, NEWMARKET 


af; 


I) MAGNETIC DEVICES LTD 


6 

“ 

o\ 
b 


MD.7. 


EXNING ROAD, NEWMARKET 


Crg 
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Polystyrene capacitor 1s already very 
well known at present. If, however, 
SUFLEX and N you have an eye to the future, 


ll wll pay vou lo look 


qutomatin closely at these three 


NCU Type §, 100 


Automation is presenting 
new problems in design, and piney 
terminations are assuming ‘ 
anew importance. The 
single-ended Sufiex S.E 


S.E. Type 
(1800 pF, 
. 10", 400 volt 
type Capacitor may be 


/ —- x . j 
invaluable in this field // s NMniarWrSattore | » 
f 


/ Miniaturisation leads to all-round 


economy and clean layout The 


Sufiex H.S.M. type Capacitor 


a gives first-rate electrical 


~ performance and continues to 
4 a into rapidly diminishing U Hs M Type 
SUFLEX and  ieay spaces 350 volt 
\ 


/ ‘ 
CONSISTS \ 


Transistors are upon us and demand 


/ 


{ the utmost miniaturisation, of 


course with lower voltages. The 
Sufiex H.S.X. type Capacitor 

\ will play an important 

part in I.F. and R.F 

appli cations 
play an important part 

mm your new developments. 

May we co-operate with 
you im their application 


and send you sambles 7 
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‘Araldite : epoxy casting resins 
epoxy 
‘Araldite’ epoxy resin adhesives 


¢ : ’ 
epoxy surface coaliig resins Araldite 


NE ess 


epoxy casting resins ‘Araldite : 


Araldite is a Registered Trade Marh 


FULL DETAILS WILL SE SENT GLAOLY ON REQUEST 


Aero Research Limited 


A Ciba Company 


Duxford Cambridge. Telephone : Sawston 187 


AP 164-1414 


ante E 
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BASS AND TREBLE 
VOLUME CONTROL CONTROLS 
AND Compensation for the 


ON/OFF SWITCH environment in which 
| 


the equipment is used 


™\ an 


PILTER SLOPE 
Adjusting the filter cha- FILTER SWITCH 
racteristic for the finest Setting the 
performance inherent 


filtering range 
in the programme 


r / jp itt gf a 


PUSH BUTTONS 
Selecting radio, microphone 
or tape inputs 


PUSH BUTTONS 


Selecting playback characteristic 


QUAD II CONTROL UNIT — SPECIFICATION 
FREQUENCY RESPONSE: POWER SUPPLY t The unie takes its power irom the main 
c | amplifier 
— "il end Tape inputs: 20-20,000 c/s within 0.3db 330V2mA 1 Plus currents taken by tuner units which may be 
Microphone input: 20-18,000 c/s within | db VIA } connected to sockets provided 
Pickup impute (R.2): Within 0.5db of stated characteristics aximum power available from tuner sockets 
Other plugs, no significant change 330 V 30 mA (each tuner) 
Bass and Treble controls: Within idb of published curves. 6.3 V 2.5 A (total) The heater supply is C.T. to chassis 
Filter ¢ es (Mf): 5Ke/s, 7Ke/s 10Ke/s 250 c/s 
Filter slope: Lovel vo 50 ab/Octave VALVES: | x EF.86 (Z.729 or 6267), | x ECC.83 (12AX7) 
(ECC.81, 8309 or |2AT7 with changed bias resistor) 
INPUT SENSITIVITIES (for 1.4 V.cms output) 
Radio and Tape: Internal impedance 100 KQ: 100mv BACKGROUND: 
Microphone , 100 KA): 1.5mV -—T70 db or where applicable, approximately 6 db above equivalent 
Pickup to suit prckup in use, adapted by plug-in unit thermal noise of input impedance 
DISTORTION (1.4 V ovtpur) MECHANICAL : 
All controls ‘level,’ Radio input or R.2 pickup input: 0.02% approx Front panel Die-cast, steve fniched silvered fewn, machine 
Least favourable arrangement of plugs and engraved 
controls less than 0.! Krobs Aluminium, stoved mact brown, machine engraved. 
Chassis and Cover: Steel, rust-proof processed, stoved stee! grey 
The complete unit, electrically and mechanically is fully tropical and 
suitable for ali climatic conditions 


re | DIMENSIONS : 10)" « 34° x 64° 
@UAD It 


Send for iliustroted brochure giving full 
details of the QUAD Wf Amplifier 


... for the closest approach to the original sound. 


ACOUSTICAL MANUFACTURING CO. LTD. HUNTINGDON, HUNTS. Tel: Huntingdon 361 
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NGLISH ELECTRIC’ 


D PULSE 


MODULATOR TRIODES 


+ 
v7 


These valves are suitable for a wide variety 
of control applications. The inert gas filling 
HYDROGEN-FILLE 


ensures stable operation over a wide range 


of ambient temperatures. 
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for Industrial Purposes 
‘Technical data sheets are available on re 


XENON-FILLED TRIODES 
‘| 


THYRATRONS 
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ENGLISH ELECTRIC 
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20 Mc/s FREQUENCY MONITOR 


The Automatic Frequency Monitor (20 Mc/s) 
is but one of a series of high grade monitors 
now in course of manufacture for the accur- 
ate measurement of frequency. 


Employing hard valve techniques throughout, 
it will measure any frequency in the range 
10 c/s to 20 Mc/s to an accuracy within 
+ I part in 10°, 


The result, in decimal notation, is presented 
on eight panel mounted meters each scaled 
from 0 to 9 and the unknown frequency is 
automatically remeasured every few seconds. 


This new equipment presents a considerable 
advance in frequency measuring techniques 
and apart from normal laboratory applica- 
tions, is ideally suited for incorporation in 
production testing routines. 


Full technical information on this and other 
frequency measuring equipment is available 
on request. 


CINEMA 


A COMPANY WITHIN THE 4 ARTHUR RANK OCORGANIBATION 


WORSLEY BRIDGE ROAD : LONDON - §.8.26 


SALES AND SERVICING AGENTS 
Hawnt & Co. Ltd., 59 Moor St. Birmingham, 4 


HITHER GREEN 4600 


Atkins, Robertson & Whiteford Led., 100 Torrisdale Street. Glasgow, S. 2 


f. C. Robinson & Partners Led., 122 Seymour Grove, Old Trafford, Manchester, |6 


Damme aaa BQ ass oe eet‘ rt 
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First things last! 


We freely confess that when we began planning the Tannoy high-fidelity Domestic Sound System, 
we did not contemplate designing and manufacturing our own phono-cartridge. 
After all, there were several excellent cartridges already on the market. We changed our 
minds when the first power amplifier and ‘ Autograph’ pre-amplifier began to 
emerge from the assembly lines. It was evident that the almost uncanny faithfulness of the 
amplifying chain, ending with the now world-famous Dual Concentric Speaker, justified the use 
of a cartridge of more than ordinary ‘freedom’. Our engineers therefore set 
about the task of designing a 
cartridge which was free to extract, 
and pass on, everything from the 


recorded groove without any spurious 


SPECIFICATION 
eflects or blanketing resonances 
The result is the Tannoy ) 
Variluctance Cartridge a precision Every cartridge hand-made and laboratory tested 
| Frequency response within 2 dB to 16,000 K.C. 
transducer which would be | No resonant peaks 
| No undamped resonances in sub-supersonic range 
completely wasted on any but the | 
| Simple turn-over mechanism 
very finest of high-fidelity | Stylus assemblies completely independent 
| Instantaneous replacement of styli without use of tools 
reproducing equipment | Optimum lateral to vertical compliance ratio 
| Very low effective dynamic mass 
: Output ; 20 mV at 12 em. per second 
| Termination load ; 50,000 ohms. 
| Tracking weight : 6 grams for all discs 
| Available with either diamond or sapphire styli 


, TAN i OY { VARILUCTANCE Phono-Cartridge 


Practitioners in Sound 


TANNOY PRODUCTS LIMITED, WEST NORWOOD, LONDON, S82 Tel: Gipsy Hill 1i31 
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They say 
we make a perfect 
pair... 


lo be exact, this is the 12 pin 
version of the Multi-Way Plug and 
Socket range, which covers 4, 8, 12, 20 
and 28 ways. The range features un- 
usually low insertion pressures, and 
embodies considerable experience in 
meeting humid conditions. Designed to 
overcome as far as possible the difficulties 
encountered when using this type of 
connector in rack mounting applications, 
they have greater latitude in matching up 
than any comparable product, and are 
in use throughout the world in Radio, 
Television and Telecommunications 
equipment by such renowned firms as :-— 
Messrs. Marconi’s Wireless Telegraph Co. 
Ltd., The English Electric Co. Ltd. and 
Messrs. Standard Telephones & Cables Ltd. 


excellent 
connections 


A.|.D & A.F?B-—- APPROVED 


POWER CONTROLS cs 


EXNING 8D... NEWMARKET PHONE: NEW 3181/2/3 


20 
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? 


Are you the auto-excited type, old boy? 


Very, George. I remember a straight-eight I used to have, with four synchronised carburettor 
and temperamental brakes, that once 


No, no—what I mean is, are your rectifiers connected in series with the output winding so that 


the output current automatically saturates the transductor 
Where do you get all this ‘ output’ on transductors, George? 


From a Parmeko leaflet—it tells me that they have a standard range of 14 types for operation at 
supply frequencies of 400 and 1600 cycles and some for 50 cps 


Sounds very varied 
They are indeed—they’re being used in magnetic amplifiers all over the place 
Do you think I could get one of these leaflets of theirs? 


Yours for the asking, George. They're in Two Colours and Fully Illustrated, as they say 


PARMEKO of LEICESTER 


MAKERS OF TRANSFORMERS POR THE ELECTRONIC AND ELECTRICAL INDUSTRY 
b- 
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O by BAIRD Associates: 


BA 
TRANSISTOR 
TEST SET 


Model GP 4 


by SANDERS Associates: 


SUBMINIATURE 
BLOWER 


Motor & Blower 
Complete in a 


1” Cube (1 oz, weight) 


The “Minicube” is o P rugged, 
high velocity blower, designed for 
use under the severe conditions im- 
posed by guided missiles, aircraft and 
similer applications. 1 weighs only 1 
ounce; has on input of 400 cps, 4 
welts; on evtput of 3 chic feet of 
cir per minute! ite high velocity and 
lerge ovtput keeps components within 
their safe temperoture ronge. 

The “Phase Comparator”, a versatile, full-wave bridge 
comporator, for use as a modulator, demodulator and 
switch, is another development by Sonders Associotes 
who were responsible for much of the original work 
on the nowlomous “Tinkertoy” automotic electronic 
equipment assembly project 


A versatile precision instrument designed te 
anolyze transistors at any frequency from 
100 cps te 1 me in terms of well known 
stenderd and hybrid Rg aye featuring 
precision for the ity for 
the circuit designer and dame? for the pro- 
duction line. 


Research and development facilities available for design and 
production of tronsistorized circuitry and semiconductor 
materiak problems 


by TENSOLITE 

Insulated Wire Co. 
TENSOLON SPIRAL STRIPE 
TEFLON®-INSULATED 
HIGH TEMP WIRE 


An extremely useful miniature hook-up wire featuring 


ductor sizes from No. 30 te 10 AWG. @ Du PONT 


SENSITIVE RESEARCH Instrument Corp. 


SELF-CHECKING 

0.05 OF 1% 

ACCURACY INSTRUMENT 
This i an od d step in 
cates Tlens diem. its unvevel eccu- 
racy is greater then thet of ony _lehoratory 
plus 
the fact that it chocks its own accuracy. Tris « 20 range, precsen bull 
OC stenderd, covering o wide-renge spread all internally se 

prance thane gh wsemender hy hn nay | chine and its divisi 


drawn within .005 inch, This prods en i 
thet will coed within plus or minus 1/20 of 1%. 


For (urther details, write to 
Exclusive Export Department 


AD. AURIEMA, INC. 
89 Broad Street. 

New York 4, N. Y., U.S.A. 
Agency in Great Britain 

LELAND INSTRUMENT CO 
22-23 Millbank 

London S.Wi. England ¢ 


Territories still open for 
representation. Inquiries invited. 
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~ BRITISH COMMUNIC ATIONS ‘CORPORATION LIMITED 
Second Way, Exhibition Grounds, Wembley, England 


Telephone: WEMbiey 12/2 Telegroms:; BEECEECEE 
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new world-beating 


‘SCOTCH BOY’ 


 extra-play 


magnetic recording tape 


i90m 


THE FINEST BASE-FILM EVER MADE 
The astonishing new polyester base-film for ‘Scotch Boy 
190M,’ is so much stronger than other tape bases that it can 
be made 33 thinner —and still be stronger. This means 
you get §0”., more length—and §0"., EXTRA PLAYING TIME 
on the same-sized reel 
Polyester film is a naturally limp and flexible material, 
and is little affected by temperature and humidity changes 
‘Scotch Boy 190M’ tape conforms snugly to recorder heads, 
GIVES is easy to handle, winds trimly, and tracks smoothly. It 
has an indefinite life in storage, and is an ideal tape for 
archive purposes. 


The new and potent oxide coating of ‘Scotch Boy 190M’ tape 
gives clear, crisp reproduction of every frequency in the 
6 HOURS audible range. High-frequency response shows a specially 

notable improvement. Output variations from reel to reel and 
within each reel are remarkably small and, as with all Scotch 


PLAYI he G Boy tapes, background noise is negligible. 


THE WORLD'S FINEST TAPE 


‘Scotch Boy 190M’ has been developed and produced in 
| } ME Britain by the 3M Company. Its appearance in Britain is its 
first appearance in the world. This is a landmark in the devel- 
opment of tape recording. 
A —packs 1,800 feet on 
normal | ,200-foot reel 


Tough, thin, 


polyester base 


PULLER LULU LELU LEA LELO ETE 


‘SCOTCH BOY’ 190m 


MAGNETIC RECORDING TAPE 
> with polyester base 


/ j JcT 
MINNESOTA MINING & MANUPACTURING CO, LTD 
LONDON, BIRMINGHAM, MANCHESTER AND GLASGOW. 


] iit ie = 
alll UU 
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SOLDERING IRON 


MANUFACTURED FOR ENTHOVEN SOLDERS LTO. BY SCOPE LABORATORIES, MELBOURNE, AUSTRALIA 


STAR FEATURES 


% Heats up from cold in 6 second: by a light thumb 
pressure on the switch ring 

% When not in use, current is automatically switched 
off — thu jreatly reducing wear of pper bit 
Electricity consumption i rrespondingly reduced 

%* itis 10” long, weighs 3} ozs., can be used on 2°5 to 
6°3-volt supply. 4-volt transformer normally supplied. 

% More powerful than conventional 150-watt irons and 
equally suitable for light wiring work r heavy 
soldering on chassis 

% Simple to operate, ideal for precision wort Requires 


minimun untenance at negligible cost hows low- 
est Operating cost Over a period 


%e Can be used from a car battery 
¥% Itis by far the most efficient and economical soldering 


iron ever designed for test bench and maintenance 


STAR APPLICATIONS 


Designed on an entirely new principle, this light-weight, versatile 
iron is eminently suitable for soldering operations in the RADIO, 
TELEVISION, ELECTRONIC and TELECOMMUNICATION 
in iustries, particularly for all SERVICE work. For general purpose 
work the Superspeed Iron is the ideal siand-by soldering tool. 


is available WOW 


Th Superspeed soldering iron 


Write for full particulars, including guarantee terms 
and free trial facilities, to the sole concessionaires in 
this country — 

ENTHOVEN SOLDERS LIMITED 


(Industrial Equipment Division), 89 Upper Thames St., 
London, E.C.4. Telephone: MANsion House 4533 


feron © 
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Ferrantt Valves for Radio and Television 


Electronics Department of Ferranti | 
manufactures a wide range of 
nd Cathode Ray Tubes for 
1 Television receivers. Valves 
nestic use include B7G and 
miniatures, Octal and Loctal 
t elevision Cathode Ray 
produced in all the popular 
to 2lin. rectangular 
Electronics Dept., Gem 
Chadderton, Oldham, Lanes 


FERRANTI LTD GEM MILL CHADDERTON ~ OLDHAM - LANCS 


‘ 46 KINGSWAY vv d 


7 FE L6I 
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Specially 
designed 


= heating 
= equipment 


i. | 

— TENTATIVE CHARACTERISTICS 

— vs 10 volts The Ediswan ES.1001 is a radiation-cooled 
ly 18 amps triode with rugged graphite anode and thoriated 
Vv, Max 5 kV tungsten filament designed specially for use 
Max. operating in Industrial R.F. heating equipment. 
frequency at 40 Mes. Its maximum anode dissipation is | kW, but 
full rating . 

soma 0 being radiation-cooled no complicated cooling 

a arrangement is required although an air flow 

— cen 8 mA/V ingement is required although an a ( 


is needed when the valve is used at full ratings. 


Further information will be available shortly 


A forced air cooled triode with thoriated tungsten 
~ filament and with a maximum anode dissipation of . 
idneneete ra 12 kW at 40 Mes. will also be available shortly ~_ 


THE EDISON SWAN ELECTRIC COMPANY LIMITED 155 Charing Cross Road, London, W.C.2 & branches 
Phone: Gerrard 8660 Member of the A.EJ1. Group of Companies Grams: Ediswan, Westcent, London 
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HIGH FIDELITY 
plus 
HIGH VERSATILITY 


Behind the new RCA High Fidelity Amplifier stands 
over a quarter of a century’s skill and experience 
in designing professional sound reproducing equip- 
ment. This Amplifier includes several exclusive 
features entirely new to audio engineering, thus 
making it many years ahead of its time both in design 
and construction. 


The resulting performance will be found to give a new 
meaning to high fidelity reception and a new realism 
to recorded music. 


The RCA High Fidelity Amplifier can be incorporated 
successfully into any existing home audio system. 
The versatility of its input and output facilities 
coupled with the wide measure of control afforded 
by the Pre-Amplifier means that it can be used in 
conjunction with most high quality audio equipment. 


RCA PHOTOPHONE LIMITED 


Ar Associate Compeny of Redio Corporation of America 


Lincoln Way, Windmill Rd., Sunbury-on-Thames, Middx. 
Telephone: Sunbury-on-Themes 3/0! 


PRE-AMPLIFIER 


INPUTS—Mognetic Pickup 

B.78. 16 mv input for rated output. 300 c's Turnover, 
6 DB Roll-off at 10 Ke/s. 

A.78. 14 mv input for rated output. 500 c/s Turnover. 
16 DB Roll-off at 10 Ke/s. 

L.P. 13.5 mv input for rated output. 500 c/s Turnover 
12 DB Roll-off at 10 Kc/s. Flattened LF at 50 c/s to 
+ 13 DB. 

R.1L.A.A, 11.5 mv input for rated output. 500 c/s Turn- 
over. 14 DB Roll-off at 10 Kc/s. 3 DB Flattening at 
50 c/s. 

Crystal Pickup. .35 volt with inbuilt equalisation from 
constant amplitude to constant velocity output 
enabling switched replaying characteristics to be 
accurately employed. 

Radio/Tape High Level 200 mv. Flat characteristic 
Low Level 50 mv. Flat characteristic. 

Microphone 6.5 mv for rated output. Flat character- 
istic, 

Mixer Facilities for microphone input, with radio/tape 
gramo inputs. 

OUTPUT. 1.2 volts from cathode follower stage. 
TAPE RECORDING OUTPUT. 1.2 volts cathode 
follower independent of monitoring. 

BASS & TREBLE. Plus and minus fs DB at 50 c/s and 
10,000 c/s. 

VOLUME. Twin ganged contro! giving correct 
gradation. 

LOW-PASS FILTER. Switched 10 Ke/s, 7 Ke/s, 
5Ke/s and Flat. 

HIGH-PASS FILTER. inbuilt, attenuating below 
20 c/s. 

FILTER SLOPE. Variable to 35DB per octave 
POWER REQUIREMENTS. 375 v7 ma, 6.3 ¥ 
1 amp. 


MAIN AMPLIFIER 
OUTPUT. 12 watts rated. Peak in excess of 20 
watts over 25-20,000 c/s. 
DISTORTION. Total harmonic less than .1% at 
10 watts—700 cycles. 
NOISE LEVEL. 85 DB below rated output. 
DAMPING FACTOR. Variable from positive 
to negative values, 
FREQUENCY RESPONSE. Within 0.2 DB 
20—25,000 c/s + 9.50B 10—60,000 c/s, 
FEEDBACK. 40 DB total. 
OUTPUT IMPEDANCES. 4 ohms, 7 ohms, 
1S ohms. 
INPUT VOLTAGE. |.2 v for rated output. 
ANCILLARY POWER SUPPLIES. 375 volts 
45 milliamps, 6.3 volts 2.5 amps available for VHF 
Tuner, Pre-amplifier and Tape Reproducer amplifier. 
POWER CONSUMPTION. 130 VA at full load. 
AC input 100,150 and 200/250 voits. 


PRICE 448 .0.0 COMPLETE. 
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60 Watt H.F. 


FIXED STATION 


This completely new Pye equipment has been specifically 
designed for point-to-point communication and will fulfil equally 
well a ground-to-air role in air traffic control systems. 

Push button control brings any one of four preselected channels 
into immediate operation; this facility is also available when the 
equipment is installed for remote unattended operation. The 
60 watt Fixed Station Transmitter offers R/T, C/W, or M.C.W. 
operation with ‘break-in’ facilities on telegraphy. 

The equipment is suitable for unattended operation in the 
tropics. 


> 
» 


Telecommunications 


CAMBRIDGE C2 ENGLAND 


Pye Corporation Pye-Canada Led., Pye (ireland) Led., Pye Radio & Television 
of America, jax, Dublin, (Pry.) Led., 
270 Park Avenue, Canada. Eire. Johannesburg, 
New York South Africa. 
Pye (New Zealand) Led., Pye Pry. Led., Pye Limited Pye Limited, 
Auc«land C.l., Melbourne, Mexico Tucuman 829, 
New Zealand Australia, City Buenos Aires 
PYE LIMITED - CAMBRIDGE - ENGLAND 


°° 
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PRECISION 24 Hach 


¢ SPEED TRANSCRIPTION UNIT 


WITH VARIABLE SPEED ADJUSTMENT 


Engineered by Swiss 
Master craftsmen for 
the discerning 


listener. 


MAIN FEATURES 


@ Speed continuously variable from above 78 r.p.m. to below |6r.p.m. Pre-set adjustable "' click-in "’ 
positions for 78, 45, 334 and 16 r.p.m. 
These features are invaluable for: 
Playing old celebrity discs requiring speeds above 78 r.p.m 
Tuning record pitch to a musical instrument. 
Correcting for mains frequency variations. 


@ Accurately balanced heavy precision made turntable eliminates Wow and Flutter 
@ Unique VERTICAL EDGE-DRIVE PULLEY principle eliminates Rumble 

@ Less than 1% change in speed for up to 13% change in Line Voltage. 

@ Large resilient 4-pole constant velocity motor. 


@ External adiustment provided ‘or precision diecast arm with plug-in shell. Fitted as standard with the 
superb Goldring Variable Reluctance Cartridge No. 500. 


Diamond Styli now available at €3,15/0. P.T. £1/4/6. 


Type GL50-4 Four speed. Price €1 511 5/0 Type GL50-3 Three speed. Price €1 51 5/0 
110-250 volts, 50 cycle. P.T. £5/2/7 100-250 volts, 40-60 cycles P.T. £5/2/7 


Sole Concessionaires for Great Britain and the British Commonwealth. 


GOLDRING Manufacturing Company (Creat Britain) LTD. 


49-Sia, DE BEAUVOIR ROAD, LONDON, N.!. CLissold 3444-5-6 


70 


Wrretess Wor_p NovemMBeErR, 1955 


miniatur 


> for domestic RADIO and TELEVISION 
receivers 


FEATURES 


@ Withstand overloads such as charging current 
of deformed electrolytic capacitors 


@ Instant starting — no warming-up period 
@ Unlimited instantaneous overload 
@ Practically indestructible in service. 
@ No limit to size of reservoir capacitor 
@ Simple wiring — two connectors only. 
@ Simple mounting — no valve holder ¢° 
@ Small size...low weight 
@ Low heat dissipation 
@ Low cost 


Ff Grondard Telephones and Cables Limited. vi 


‘ 
ie Registered Office: Connaught Hoyse, Alémych hohe, wc? (evry 
4 dX 


De f 
RECTIFIER, DEVISION: Edinburgh Way, Harlow; » Essex. /"\\\, 
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| Specially suited for 
Monitoring 
Field Tests 


~ Laboratory 


° ge 


NW Superbly engineered and of ad- 
eX vanced design, th. two models offered 
possess excellent electrical characteristics and 


are robustly constructed for service in any climate. 
The “77OR"’ has continuous AM/FM coverage from 19 
Mc/s to 165 Mc's; the “ 770U "’ from 150 Mc/s to 500 Mc/s. 

CO Both incorporate six-position turret tuning assemblies of unique 
AE design and giving high reliability. Self-contained when operated from 
= AC mains and with provision for use on external power supplies. Fully 
descriptive literature with illustrations and performance curves available on 


request. 


Manufacturers : STRATTON & Co. Ltd.., Birmingham, 31. 
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TELEVISION CAMERAS 
programme was broadcast from the Marconi STU DIO EQUIPM ENT 


transmitter at Chelmsford. To-day Marconi high RADIO LINKS 
or medium power transmitters and high power AND TRANSMITTERS 


acrials are installed in every one of the B.B.C.’s - AERIAL SYSTEMS 
television transmitter stations and Marconi 

: COLOUR TELEVISION 
television systems are being supplied to countries 


in North and South America, Europe and Asia. INDUSTRIAL TELEVISION 


MARCONI 


Complete Television and Sound Broadcasting Systems 


In June 1920 the first advertised sound radio 


MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED ~- CHELMSFORD .« essex 
LG 
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DC-to-30MC Oscilloscopes 
for FAST RISE applications 


aye 
—@ 
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TYPE 545 — This new high-speed 
laboratory oscilloscope, in combi- 
nation with the new type 53/54K 
Fast-Rise Plug-In Unit...opens the 
way to quicker, easier analyses of 
fast-rising waveforms... providing 
faithful displays and accurate measurement facili- 
ties well beyond the range of previous oscilloscopes 
of its size and cost. The Type 545-Type 53/54K 
combination offers a vertical-amplifier passband of 
de to 30 mc (12-millimicrosecond risetime) at cali- 
brated sensitivities to 0.05 v/cm, with a full 4-cm 
linear vertical deflection. A wide range of cali- 
brated sweeps, with calibrated sweep delay from 
1 usec to 0.1 sec, and high accelerating potential, 
10 ky, fully complement this greatly extended ver- 
tical-amplifier range. 

The Type 545 is the most versatile oscilloscope 
ever made, for it can be quickly converted to many 
other applications. By merely plugging in the ap- 
propriate Type 53/54 Plug-In Preamplifier you are 
ready for wide-band, wide-band high gain, dual- 
trace, high-gain differential, microvolt-sensitivity, 
or wide-band differential applications. It’s a rare 
oscilloscope application that isn’t easily handled by 
this modern method. 


Vertical-Amplifier Characteristics 


with Type $3/84K Unit Plugged tn Type 545 Oscilloscope Characteristics 


Transient Response—Risetime, 12 millimicro- 
seconds. 
Frequency Response—Passband, dc to 30 me 
(down 3 db + _ db at 30 me, 
only 6 db at 41 me.) 
Input impedance 20 uf, 1 megohm. 
Sensitivity—0.05 v ‘cm te 20 v/cm in 
9 calibrated steps. 
*Price—$125 (£48) 


LOW INPUT CAPACITANCE 
With Accessory Probes for Type 53/54K 


Probe Input Impedance fonsitieit 

P405 12.0 wut, 5 megohms 0.25 v/cm 
P410 8.0 put, 10 megohms 0.5 v/cm 
P420 5.5 upf, 10 megohms 1 v/em 
P450-L 2.5 upf, 10 megohms 2.5 v/cem 
P4100 2.5 upuf, 10 megohms 5 v/em 


Wide Sweep Range 

24 Calibrated sweeps from 0.1 psec /cm te 
5 sec/cm, accurate within 3%. Accurate 
5-x magnifier extends calibrated range to 
0.02 psec /cm,. Continuously variable from 
0.02 pwsec/cm to 12 sec /om 

Wide Sweep-Delay Range 

Additional delaying sweep circuitry provides 
conventional, or triggered jitter-free deloy, 
1 psec to 0.1 sec in 12 calibrated ranges 
Range accuracy within 1% incremental 
accuracy within 0.2% of full «ale 
Versatile Triggering 

Internal or external, with oamplitude-level 
selection or AUTOMATIC TRIGGERING 
High-frequency synchronization up to 30 me 
Square-Wave Amplitude Calibrator 

0.2 mv te 100 v in 
within 3%. 

New Cathode-Ray Tube 

Tektronix 154? 5” precision metallized crt 
provides 4-cm vertical and 10-cm horizontal 


16 steps, occurote 


Represented in Great Britain by 
LIVINGSTON LABORATORIES LTD. 


Retcar Street, London N. 19 
Archway 6251 


linear deflection, 10-kv regulated accelerat 
ing potential 


Balanced Delay Network 


0.2 psec vertical signal delay 


DC-Coupled Unblanking 
Uniform unblonking at all sweep speeds and 
repetition rates. 


Electronic Voltage ® lon 
All voltages affecting calibrations ore fully 
regulated 


CRT Beam Position Indicators 


*Type 545-——$1450 (£560) plus 
price of desired plug-in units. 
*Type 541—Same characteristics, 
less delayed-sweep facility — 
$1145 (£440) plus price of desired 
plug-in units. 
Prices f.0.b. Portiand (Beoverton), Oregon 
*Plus duty if applicable, 


Tektronix, Inc. 


P. O. BOX 831D, PORTLAND 7, OREGON, U.S.A. 


CYpress 2-2611 


« Cable: TEKTRONIX 


32 


LEARN THE PRACTICAL WAY 


— COURSES WITH EQUIPMENT 


With many courses we supply actual equip- 
ment thus combining theory and practice 
in the correct educational sequence. 
The equipment, specially prepared and 
designed, remains your property. Courses 
include: Radio, Television, Electronics, 
Draughtsmanship, Carpentry, Photography 
and Commercial Art, 
Amateur S.W. Radio, 
Electricity, Languages, < 
Mechanics, etc. 


Equipment supplied upon enrolment and 
remains your property. 


SS Se ee eee OS 


INSTITUTES 


THE ONLY POSTAL COLLEGE WHICH 
18 PART OF A WORLD-WIDE 
INDUSTRIAL ORGANISATION 


Wimetess Woritp 


THE ADVANTAGES OF E.M.I. 


te The teaching methods are planned to meet 
modern industrial requirements. 
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POST THE COUPON TODAY 
FOR OUR BROCHURE ON THE 
LATEST METHODS OF HOME 

TRAINING FOR OVER 
150 CAREERS AND HOBBIES 


TRAINING 


% We offer training in all subjects which provide 
lucrative jobs or interesting hobbies. 


% The student is taken carefully and thoroughly 
through his chosen subject. 


% A tutor is personally allotted by name to ensure 
private and individual tuition. 


% Free advice covering all aspects of training is given 


PRIVATE AND 


Accountancy 
Advertising 
Aeronautical 
Engineering 
Automobile 
Engineering 
Banking 
Book-keeping 
Building 
Business 
Management 
Carpentry 
Chemistry 
Civil Service 
Civil Engineering 
Commercial Subjects 
Commercial Art & 
Drawing 


to students before and after enrolment with us. 


INDIVIDUAL TUITION IN YOUR OWN HOME 


Customs & 

Excise Officer 
Draughtsmanship 
Economics 
Electrical 

Engineering 
Electronics 
Fashion Drawing 
Heating & 

Ventilating 

Engineering 
Industrial 

Administration 
Journalism 
Languages 
Marine 

Engineering 
Mathematics 


M.C.A. Licences 
Mechanical 
Engineering 
Motor Engineering 
Photography 
P.M.G. Licences 
Police 
Production 
Engineering 
Public Speaking 
Radar 
Radio & Television 
Servicing 
Radio Engineering 
Refrigeration 
Retail Shop 
Management 
Salesmanship 
Sanitation 


Secretaryship 
Shorthand & 
Typing 
Sound Recording 
Structural 
Engineering 


e- 
communications 


Television 

Time & Motion 
Study 

Tracing 

Welding 

Writing 


Workshop Practice 
Works 


Management 
and many others. 


Also courses for University Degrees, General Certificate of Education, B.Sc.Eng., A.M.1,Mech.E., 
L.1,0.B., AC.C.A., ACLS., AMLBrILLALE, A.MALLA., City & Guilds Examinations, R.S.A 


Certificates, etc. 


Courses from 15/- per month 


POST 


NAME 


ADDRESS 


olen tieeetliceesiienieeeiienstimenticntietienstientnemineienl 


THIS COUPON 


SUBJECT(S) OF INTEREST 
(We shall not worry you with personal visits) 


W.4, 


Please send without obligation your FREE book. 


E.M.1. INSTITUTES Dept. 127k, 
Grove Park Road, London, 


ae 
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T/V DOWNLEADS 


/ 
/ 
/ 


A new range of television 
downleads is described in this 
booklet. They have been 
developed by BICC using Cellular 
Polythene as the dielectric to 
provide minimum attenuation, and 


resistance to moisture ingression. 


Write to-day for your copy of 
this Publication (No. 357) 
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_ ~ BRITISH INSULATED CALLENDER’S CABLES LIMITED 
21 BLOOMSBURY STREET LONDON, W.C.I 
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Osram 


nine -one -two 


the most successtul 


amplifier design 


nine-one-two PLUS 


Six position fully screened [his book gives details of how to modernise this 


Selector Switch, with or 


without pre-amplifier, to 


cater for all types 


of record, various types 


of pick-up, radio and 


microphone inputs. 


THE GENERAL ELECTRIC CO, LTD., 


popular Amplifier. Stage by stage wiring instruc- 
tions are included for the improved ‘912’, and there 
are many additional valuable features. By purchas- 
ing this book, you can read how to bring up-to-date 
your existing Osram °912’ or obtain full details for 
constructing this versatile and remarkable Ampli- 
fier for High Quality Sound Reproduction. It costs 
4s. Od. from your dealer or by post 3d. extra from 


Osram Valve & Electronics Dept. 


MAGNET HOUSE, KINGSWAY, LONDON, W.c.2. 
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SCALAMP 


MEGOHM-PER-VOLT 
D.C. 
VOLTMETER 


fm. 


STABLE - ACCURATE - TEN RANGES 


The new Pye “Scalamp” Megohm per Volt D.C. Voltmeter opens 
up fresh possibilities of measurement in a very wide variety of 
applications. It is of particular interest to electronic engineers in 
that it enables measurements of D.C. circuit potentials to be taken 
directly with higher accuracy than with any comparable instru- 
ment. Measurement of insulation resistance can be made with 
great rapidity and ease. On the upper ranges, the input resist- 
ance compares favourably with all but the most elaborate D.C. 
valve voltmeters, and this without any measurable drift and 
with complete independence from spurious variations 
caused by mains or battery supply. The comparative sim- 
plicity of construction enables the price to be set at only a 
fraction of that of instruments of similar performance. 


Specification 
14 cm (5}"); scale calibrated in two range 0-10 and 0-30 
Ten-way switch giving full-scale ranges of 0.01, 0.03, 0.1, 


0.3, 1.0, 3.0, 10, 30, 100 and 300 volts 
Light Spot supply via built-in transformer from 200- 
250 volts A.C. or from 4-volt battery. Accuracy +1%, 


oe 
SCIENTIFIC( 0) (AinsTRUMENTS 


W. G. PYE & CO. LTD. GRANTA WORKS, CAMBRIDGE 
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Primarily designed for the calibration of input voltages applied to Cathode Ray 
Oscillographs, this Unit will be found invaluable in any application where an accurately- 
known and continuously variable a.c. source at 50 cycles is required. 


Any voltage from 3 millivolts up to 100 volts is attainable, the output of the 
Calibrator being read directly on the scale of a first-grade 4 in. meter to an accuracy 
of better than 5% 


Provision is made to allow the unit to operate with one side of its output at 
earth potential or at any reasonable level above or below earth by an external 
biasing arrangement 


Write for illustrated leaflet to :— —_— 


COSSOR INSTRUMENTS LIMITED \ 


(Dept. 1 ) COSSOR HOUSE- RIGHBURY GROVE-LONDON- 48.5 

TELEPHONE: CANonbury 1254 (353 lines) 

TELEGRAMS: COSSOR, NORPHONE, LONDON 
CABLES: COSSOR, LONDON 
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DUOMAGNETTE 


THE LATEST 
ELAC 
FOCALISER 


Improved beam focus and picture 
positioning with minimum effect on 
scan coils and ion trap assemblies. 


@ Fitted with latest type dual “ Mag- 
nadur”’ sintered Oxide Magnets. 


@ Magnets DO NOT ROTATE during 
adjustment. 


@ Friction damping ensures smooth 
ositive movement without back- 
ash. 


@ Rapid and easy adjustment of focus 
and picture position. 


For wide angle tubes with 38 mm. 
diameter necks. 


RETAIL PRICES IN U.K. 
Type FD12/90 (Low flux) 
Type FD13/90 (Medium flux) 
Type FD14/90 (High flux) 


ELECTRO ACOUSTIC INDUSTRIES LIMITED 


Stamford Works, Broad Lane, Tottenham, N./5 
Telephone: TOTtenham 0505-7 


4g 
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TAYLOR TUNNICLIFF 


j 
Makers of « Zi, celain ‘ <osulalion 


Low 


a 


Ceramics 


ANOTHER BATCH OF THE FINEST 
QUALITY CERAMIC INSULATORS 


A SERVICE WHICH TT HAVE DEVELOPED 
AFTER YEARS OF CONTINUOUS EXHAUSTIVE 
RESEARCH. 


THESE TT INSULATORS PLAY AN 
IMPORTANT ROLE IN ELECTRONIC 
DEVELOPMENT. 


TAYLOR TUNNICLIFF (REFRACTORIES) LTD. 


ALBION WORKS +» LONGTON ~- STOKE-ON-TRENT 


Telephone : Longton 33071/2. 


London Office: 125 HIGH HOLBORN, LONDON, W.C.1. Tel. Holborn 1951/2 
a oe ~ — ee 


—— cet 


_— —— 
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SPIRE? 
ERODOIRsT, 
Duin? <earas 


Leading Exporters of all types of Radio Receiving and Trans- 
mitting Tubes. Over 1,200 types in large quantities, available 
ex-stock. Contractors to British Commonwealth and 
Foreign Governments for Army, Navy and Air Forces, Post 
Offices, Civil Air Lines, etc. Ask for Export List. 


SOME OF THE TYPES CARRIED 


1AC8 os 4 ps Hn? 77 08 4020A 

1A3 oe 7% 808 021A 

1ASOT a7 $970 7 BO 810 MO43A 

1A76 8cP) OBS u 19AQ5 90/8 $li WA5A 

1A76T 8D6/ 129 6R8G 7 787 1wEZ $1 61a WGA 
SDPi 6BSOT 6R76 7w? 19X3 ae 64 40804 

1 B27 6BA6 6R70T 7¥4 193 BA 815 4205) 

\ aLr4 BES 687 2106 sav 616 212k 

105@T GMA 6BG6G 68A7 8D2 4 nea 

1D6 3Q60 6BH6 8D6 240 ns #2n 48130 
3Q60T 6BJ6 BBCS ebe 2646/0 oxy) 920A 

1D6/@T 384 6BR7 68C76T 9 7 ald 1 v20B “7s 

1E7@ sv4 6sD70T oHP? 1I7L70T 4308 4690 

1E7GT C27 epwe ) 26L60T LI7N70T 5763 
ace «Bw? 10Y 268N70T wag. 7198 

104@T 4D1 6Bx6 6807 10D1 26Y5 210HL 633, 835A 7476 

1666 4363 6c4 68H? 11D3 26240 21086P0 44 6011 

166/GT «THA 6cs 6SH70T 1LD5 26Z5 2108PT 837 80124 

1H5G 4TPB 605G 6847 12Aa6 25260 210VPT 838 80134 

1561 6 6C50T 68570T 12A6GT 26Z60T 2128 wal 8016 

1H6G 6A/102D 606 68577 12A80T 2 2 543 8019 

1L4 46 ocei 68K7 12AH70T 28D? 21580 sou 8080 

LLA6 6B/6024 6cDea 68K70T 12AH8 30 2170 oe 9001 

1.06 SBP I ocHe 68L70T 12aTe ae 2208 co 

LLDS 6CPi 6D6 oen70T a8 2zoP a 9004 

1LH4 SCP? 6D? 12AU6 82A/100A B20 KL Ad 9004 

LLNS 5C/ 450A 6ES 12AU7 aOAS wh, 9006 

1NSG 6D81 6E6 12AK7 S6L4GT 31D AAA AOt/PE 

INS@T orr? oro 6sT7 12BA6 4oT 86651 ACP. 

1P6eT oP 6FoG 6T7a = sete 262A 8B OOK A 

l 6sP4 oreet 5G awe 270A 872A Acti? 

i 6ré 6US 606 1208 A523 ea APP4B 

1RS SLP1 6rea 12C80T 35Z40T 904TH, TL 876A APP«O 

194 SRAGY 6reoT eve 12DP7 86Z6GT 807A 876 APP4sa 
6T4 or? vea 1286 ae 810A S78A AR 

iT 6usa or7e 6veoT 12150T a7 3108 wa4 ARIS 

105 5v40 6FsG 6w2 12370T Ee) S11A WO5A ARZOOA 

iv 6x40 oreoTt ow? 12K70T ou 3 A&410) az ERCS HPtiO 

2a3 5Y3G 6060 6x4 12K8 “0 OSA ARPS D EBC R210 

2a40 6Y30T 6060 6X5 12K80T a ARP Dis BBOC4 «MvVe 

2a5 sv4G 6He 6 PA 41mP S28A/4028A 86066 ARPLS BC64 KRS 

2a8 $Z3 6H6G 6X50T 7 41 MPT S37A ARkPsS BOCs) KRS/ 

8A7 6Z4 H6GT 6Y 128A70T 41NTL 354 06” AnSé ba Booae KERNS 

237 §Z4G 5 6y70 12807 41MxP 867A OHA ag bas Rnoces «rm 
6Z40T 6196 625 12807 41sTH atte ATL br Boce) «Ts 
6A3 6150T 7A2 12887 a 380A 1 ATs Das ecuae «Tes 
6A6 66 7M 12837 428PT BBHA ey atrs DAC ECH3S KTS 
6A? a 7A5 148s70T cm B04A 1616 ATS70 DAS ecu KTS. 
6A80 4s7@ 7A8 12847 cv 460TL 1619 AUS DA100 ECLSO KTae 
6A8GT 6770T 7A7 128K70T 465PEC 708A ae A DAF®l ere KTsa0 
6AB7 786 128L,70T “4 rea 124 D Eves KTM 
6A BS Ki 126N70T 805 AB 1625 AZ per era? L Salt 
6AC 6K6GT TRE 6ocD6G 2) AZil DET EFS7A aTes 
6aree 6K? 7BP7 S0L6aT 700A laze Bei DETI2 rye aT7i 
6AG6 6K7 704 7 soreet TIGA 1635 830 DETI4 EP4) 
6AG 6K? 708 12086 BAA 7I4a¥ 1842 BLA3 a EFSO KT Wee 
6Al 6Ks 708 12x3 6aKU 717A 1648 BT DETI9 EFO4 KTwes 
6AKS 6Ks0 707 vs cy / 14s Osa DET25 EreO KTZAl 
6aAKe 6K80T TDS 14B6 07 1851 co DF* EFv) «Tz 
6ALS 6L56 77 14B7 oA 726A 1980 A erv KTZz73 
6AM5 61s 7D8 4h? oe 726A CAG25 d.8 urwa la 
6AM6 6L40 7De 4K? ow 800 CAVSS vit ere LF od 
6A 6LAGA TES 14R7 7A 801 2161 1008 DHT? eres LAs 
6A 7 TEs 1487 nm 801A 1 DHBi ELa2 un 
6aue ere 757 16D2 73 804 Dali ELA Laie 
Gave on? 7? iE ri) sof 194 cmow 197 L338 Lp2w 
6B4G on7e 707 16R 7” 807 198 DES ELAL Loa 


HALL ELECTRIC LTD 


Harmon HALTRON HOUSE, 49-55 LISSON GROVE, HALTRON 


LONDON NW. 


Cables Hallectric London 
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* FREQUENCY SHIFT 
TELEGRAPH TERMINAL 
EQUIPMENT 


Designed to work in conjunction with 
conventional receivers for the reception in 
dual diversity, of wide or narrow band 
frequency-shift and on/off, or reversed on/ 
off, hand or automatic radio telegraph and 
teleprinter signals. Up to 85 db of rapid 
variation in input signal level can be 
accepted with frequency-shift working, and 
up to 35 db with on/off or reversed on/off, 
working. Keying speeds up to 200 bauds 
can normally be handied—this range can 
be extended if required. This versatile 
receiver is also suitable for use with the 
new 50 c/s Pilot Carrier frequency shift 
system. 


_—_ 


ATE. Telegraph 
Equipment 


TELEGRAPH DISTORTION MEASURING SETS 


This equipment is available either in portable form or arranged for 
standard width rack mounting. There are two units each 184" x 
114” x 134", Doth mains driven, either may be used independently 
for certain tests or both may be used in combination to cover a 
comprehensive series of tests. These tests, which need not interfere 
with normal transmission, cover transmission and reception 
The transmitting unit can send perfect or distorted signals at any 
speed from 20 to 80 bauds or up to 200 bauds with modification. 
It can generate reversals and character repetitions and incorporates 
a 100 character test message sender. An additional feature of this 
unit is its use as a relay tester 

The receiver unit indicates the distortion on a working circuit 
without interrupting the service. Each element of a start-stop 
signal appears separately on the CRT which produces a spiral time 
base display. Adjustable speeds from 20-80 bauds or up to 
200 bauds with modification 


REGENERATIVE REPEATER Details of these and other telegraph 
: : : equipments will gladly be sent 
A mains operated, start-stop, five unit code equipment. Designed on request 
for use in both radio and line teleprinter circuits to regenerate and 
correct distorted signals, it also arranges for the automatic insertion 
of correct length stop-elements and the rejection of syurious — 
signals — oe 
oy t Ma, 
= Ne 
i) 2 » 
‘A > 
‘py 0 


AUTOMATIC TELEPHONE & ELECTRIC COMPANY LTD. 


(RADIO & TRANSMISSION DIVISION) Strowger House, Arundel Street, London, W.C.2. 
Telephone: TEMple Bar 9262. Telegrams: Strowgerex London Strowger Works, Liverpool 7. 


AT14651-OX107 
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Whatever the recorder 


Choose— 


~— ANEW 


LOW COST HIGH QUALITY 
MAGNETIC RECORDING PAPER BASED TAPE 


@ MANUFACTURED BY ONE OF THE COUNTRY’S 
LEADING POWDER METALLURGICAI 
LABORATORIES 


@ MIRROR SMOOTH FINISH DESIGNED TO 
REDUCE FRICTION AND WEAR ON HEADS 


@ EMBODYING QUALITIES FOUND IN THE MORE 
EXPENSIVE TAPES 


@ 7 DIA. IMPROVED UNIVERSAL SPOOL CON. 
TAINING 1,200 FEET 


@ LET THIS NEW TAPE “SPEAK FOR ITSELB” 


RETAIL PRICE f,] with runt 


FRADE DISCOUNT 


Eng uiries tor 


SALFORD ELECTRICAL INSTRUMENTS LTD. 


PEEL VWVORKS °- SILK STREET +: SALFORD 3 + LAWNCS 
LONDON OFFICE : MACNET HOUSE ~- KINGSWAY WC 2-7) Jemo'e Bor 4 669 


A Subsidiary of THE GENERAL ELECTRIC COMPANY LID. OF ENGLAND 


Cc 17 
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For Incomparable FIDELITY 


When you need the best in Tape Recorders 


your choice will bea “CONCERTONE” 


The “‘ Concertone "’ tape recorde~ will give 


you the ultimate listening pleasure that comes 
from High Fidelity recording. Simple, abso- 
lutely reliable, rugged, compact, lightweight GNS 


and easily portable, the *‘ Concertone "’ will, 

wherever there are sounds to be recorded, 

serve faithfully, earning justly, unquolified 

praise. it will re-create the true image of the COMPLETE 
original performance. 


SHORT TECHNICAL SPECIFICATION 


Tape Speeds Thin./sec. and 3}in./sec. 
Heads Two half track 

Erase frequency 51 ke. 

Tape loading Single slot, Drop-in 
Type of brakes Servomatic 

Head units By Wearice 

Inputs accommodated Mic, Rad, Gram 

Power Output 3-4 wacts 


Frequency response 7}in. ‘sec 50-12,000 cps. 
Frequency response 3iin./sec 50-6,000 cps 


Fast Forward time 60 secs. 
TWO-SPEED TWIN TRACK Fast Rewind time 45 secs. 
Overall size, closed 164in, by 12in. by Jin. approx 
TAPE RECORDER Gross weight 26ibs. approx 


FISHER ELECTRONICS CO. LTD. 


70 BREWER STREET, LONDON, W.1 ss teterHone 
TRADE ENQUIRIES CORDIALLY INVITED oan a 


wep “What we need for this job is a B.F.O. 
Who makes them?” 


“Furzehill, of course—they’ ve Py) 


s Qn 
four to choose from!’ SS 
Cc 
TYPES 

2: + ae 20 - 20,000 e/s 
DO: AT BEBE, ......06000000: 15- 3,000 c/s 
oS Gee <.:..... ’ 20 - 20,000 «/s 
mains or battery drive 

. ) See 20 - 20,000 e/s 
with incremental dial +- 50 c/s 


All 2 watts output 
No one else offers this range of B.F.O.’s 


Write for illustrated leaflet G to Dept. W.W. 


Sur ay, vyehill Laboratorics Lill 


ae A Road, Watford, Herts. Telephone: Gadebrook 4686 
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REAL HIGH FIDELITY at modest cost... 


*Manufacturer-to-Consumer policy saves you at least one-third cost! 


We are now specialising in the suppl 
high-fidelity Radio — ) as a 4 
in the Home, smal! Halls, Sc os 
and single items for replacing in 
radiograms. 

Our Chief Engineer, who is operating a T 


of units for making up 
ment for use 
one Societies 
“Ga capuipanente and 


Seesi. 


per ys a 4 


those desiring high quality eq 


Service, is available daily, includi 
6 p.m., or will deal with enquiries 
illustrated C — and Supplement a be a great boon to 


from 10 a.m. to 
post. Our sew 


Saturday 
y return o 


Send two 2)d. stamps for your copy Ae 


1 Guid 


y 


It may oj save you 


No. | “ SYMPHONY” AMPLIFIER is a 3-channe! 
5S-wate Gram Radio Amplifier with astonishingly flexible 
tone control. Yow can life che treble, che bass, or—and 
here is the unique feature—the middle frequencies to 
suit your own ear characteristics and the record or radio 
programme being heard. It is thus possible to arrange 
the frequency-response of the amplifier to a curve equal 
and opposite co the resultant curve of the other items in 
the chain so thac what finally registers in the brain is as 
per original. This flexibilicy of control is even more impor- 
tant than the nominal linear response of che amplifier, 
as the pickup, speaker, etc., are not linear. Independent 
Seratch-Cut is also fitted and special negative-feedback 
circuit employed. The Amplifier can accommodate a wide 
variety of records from old 78s to new L.P.s. Input is for 
all types of pickup of 0.! v. output or more and there is 
full provision (and power) for Radio Tuner. Ic is available 
to match 2 3 or 1S ohms speakers. Price: 11 gms. (carriage 
5-). Ficted in portable Stee! Cabinet, 2 gns. extra 


No. 2 “SYMPHONY” AMPLIFIER as No. | but 
with (0-wate Push-pull triode output and triodes through- 
out. Woden mains and output transformers and choke. 
Output tapped 3, 7.5 and 15 ohms. Full provision and 
power for Tuner. Competes with the most expensive 
amplifiers on the market yet costs only 16 gas, (carriage 
5/-). Fitted in portable Steel Cabinet 2 gns, extra. 


‘SYMPHONY” AMPLIFIERS with REMOTE 
CONTROL. Both the above model Amplifiers are 
available wich all controls on a separate Control Panel 
with up to 4fc. flexible cable which simply plugs into the 
amplifier. Enables che Amplifier proper to be sat in the 
bottom of a cabinet whilst the controls are mounted 
conveniently higher up. Exera cost 2 gns. 


STUDIO “SYMPHONY” AND DECCA AM- 
PLIFIERS, Models | and 2. These amplifiers possess 
all che facilities of the above standard models tog 


@ “Symphony ” No. | 
F.M. TUNER 


We are pleased to announce chat after extended 
research our new High Fidelity F.M. TUNER has been 
placed on the market and is available for immediate 
delivery from stock. It incorporates the latest type 
of permeability-cuned coil assembly of advanced 
design housed in die-cast protective anti-radiation 
shroud. The Tuner employs the most modern types 
of valves newly developed especially for F.M. circuits 


—ECC8S, 2 x EFB9, EB! 

The efficiency of the genera! circuit ensures extreme 
sensitivity and a very hich music-noise ratio. The 
Output impedance is 4 Megohm, rendering it suitable 
for feedine into any normal amplifier including those 
of the Highest Fidelity class 

A volume control is incorporated to adjust for varia 
tions in signal streneth and amplifier input sensitivity 
A radio/eram. selector switch and pickup socket 
are also incorporated, and the unit is readily linked 
to an A.M. Tuner without external changeover switch 
The slow-motion tuning drive is especially smooth and 
free from backlash and the glass dia! is illuminated 
Overall size is: Yin. wide x 6in. deep x 6in. high 

The power requirements are: 6.3 v. at 2 amps. and 
250 v. at 40 mA. Our mode! FM! Power Pack is ideal 
for providing this power and has capacity for the 
average A.M. Tuner as well 

The price of this hich grade F.M. Tuner is only 14 gns 
tax paid, and the Power Pack €3'76 extra if required 


with valve amplification stage and precise tone correction 
circuits (separate for Sed. and L.P.) to match the Studio 


Type “ P ’ or Transcription and the Decca XMS Magnetic 
Heads respectively. Prices: No. |, 13 gms. 2, 
iS gens. Carr. 5- 

“SYMPHONY” RADIO 


FEEDER UNITS 


No. | “SYMPHONY” TUNER. A T.R.F model 
desi-ned for quality reception of local stations 
Quality is adequate for amplifiers of the highest fidelicy 
class Infinice imoedance detection. Controls: gain, 
wave-change and radio gram switch. Illuminated eneraved 
giass dial, Latest miniature valves. Overall dimensions 
9in. wide x 6in. deep x 6in. hich. Power required 
6.3 v.ac ! amp. and 250/300 v. ac ISmA. Price €7/7/-. Carr 
and pkg 


No. 2 “SYMPHONY” SUPERHET TUNER. 
Three wavebands, advanced circuit, very newest valve 
types, floodlic glass dial with bronze escutcheon provided 
Suitable for use with che best amplifiers. Overall dimen- 
\2in. wide = Shin. high = Tin. deep. Controls 
onloffigain, radio'gram, wave-change and tuning. Dial 
cut-out: Bin. x 44in. either horizontally or vertically (scace 
which required). Tuner can be readily mounted at any 
angle. Requires 6.3 v. at |.5 amo. and 250/300 v. ac 20 mA 
Price CUT. Carr. and pkg. 5/- 


No. 2VS VARIABLE-SELECTIVITY SUPERHET 
TUNER. As No. 2 but incorporating on the wave 
change switch an extra position for radio, giving T.R.F 
bandwidth. Price 13 gms. Carr. and pkg. 5/-. 


NEW MODEL PORTABLE RECORD PLAYERS 
We are pleased to announce the entry on to che marker 
ofcwo “ Symphony “ Record Players desiened to represent 
the greatest value in this line ever offered. Model No. | 
contains the Collaro 3-speed single record playing unit 
AC3/554 and mode! No. 2 contains the Collaro Auto- 
ch hanger, RCS4 They are available with either Tye =” 

sert, “P insert or transcription insert. Prices (in 
at-ractive Rexine case), No. | €10/194. Wo. 2 €14/196, 
76. Transcription insert 6/9 extra 


the 


sions 


carr 


COME AND HEAR the above amplifiers, Tuners, 
and Gram units ploying through « variety of 
loud*peokers in appropriate Acourtic Cabinets 
in our Showroom. They include Wharfedale, 
WB ond Goodmons. The experience and in- 
formetion gained will seve you time, money and 
trouble 


CURRENT GARRARD, COLLARO €8.5.R. PRODUCTS 
AVAILABLE FOR IMMEDIATE DELIVERY FROM 
STOCK AT PRESENT 


MODEL TA }-speed unit, with plue-in turnover head 
Tvoe GC2, €10'16/-, or with Acos HGP 33 or 37 heads 
£10'14'-, or with two separate hich fidelity Acos HGPI5 
heads, €12/17'-. Unic less heads, EB 11)-, post 26. Heads 
42:3 each, post |/- 


MODEL TB as above, but with 
heads, GB/I1/-, post 2'6 


Heads to fit this unit: Decea XMS, 54/6, Decca Crystal, 
30/-, Acos HGPSS, 42/3. Garrard Standard Magnetic, 
28/-, miniature marnetic low impedance, 28'-, miniature 
magnetic high impedance, 38-. Post on heads |/- 


MODEL RC8IOM AUTOCHANGER. We recom- 
mend this as being the most mechanically perfect Auto- 
changer on the market, and with absolute minimum 
motor noise—aooroachine Transcription quality Price 
LESS HEADS €1S'S~. Price with short pickup arm and 
Garrard GC2 or Acos HGP37 turnover pickup Head 
41776 or with fullteneth Decca arm and comolete 
with two Decca XMS Heads €20:15- or with two Decca 
crystal Heads 416 10'- or two Acos Hi-g Heads €19/10)-. 
Stylus pressure accurately adjusted before despatch 


STOP PRESS 
We can now supply the above ficted with Collaro Studio 
“OO” or “P” carcridge for €16'5)-, " 
transcription cartridge 6/9 extra 


long pickup arm = Less 


or with 


HIRE PURCHASE racitities 
NOW AVAILABLE order of 15 of 
Send one-third deposit with order, balance over 6 or 
12 monthly inscaiments 


on over 


State which required 


NORTHERN RADIO SERVICES 


il, KINGS COLLEGE RD., ADELAIDE AD., 
LONDON, N.W.) Phone PRimrose 6314 
Tubes: Swiss Coctage and Chalk Farm 
Buses: 2, 13, 3) 113, 187 


COLLARO PICKUPS AND 
Seudio Pickup Arm, 
Studio Pickup head type 
on. = 2.y 30/9. Pickup 
complete 43/147. Studio Trans- 
cription Pickup Arm with Studio 
“P”™ head, 44159. Ditto with 
Transcription head, €5/2/S. 


COLLARO .oreee SINGLE 
C3554 one 


ECOR UTOCHANGER 
54. Both moe fiecec with 
either Studio Type “O” of 
Studio Type "P” pickup heads 


with permanent sapphire styli 
Price €8/18/4 and £1342 respec- 
tively Transcription cartridge 
69 extra 


TRANSCRIPTION UNITS IN 
sTOCcK 
COLLARO 2010 ies pickup, 


£1442; with Seudio pickup and 
transcription cartridge €18/12)-. 


LENCO 
tinuously 
78 rom 


GLSO 4-speed, 
variable from above 
to below (6 r.p.m 
Autostop optional Price with 
Very High Fidelicy crystal head or 
Goldring variable reluctance head 
£20174. 


CONNOISSEUR d-variable 
speeds £2726. 


GARRARD 101 }-variable speeds, 
425 36. 


con- 


“SYMPHONY” BASS RE- 
FLEX CABINET KITS. 0in 
high, consist of fully-cut fin. thick, 
heavy, inert, non-resonant patent 
acoustic board, deflector plate, felt, 
all screws, etc., and full instructions, 


Bin. speaker model, 85-; 1[0in 
speaker model, 97/6; in. speaker 
model, 4576. The design is the 


final result of extensive research 
in our own laboratory and is your 
of 


safeguard optimum acoustic 
results Carriage 76 Ready 
built, 106 extra 

“SYMPHONY” BASS fheE- 


PLEX CABINETS. Fully finished 
in figured walnut, oak or mahogany 
lin. speaker model 411 fo. ‘ 
10in., E10; Bin, E10 10%, Corriage 
according to area. Each size gets 
the best possible response out of 
appropriate size speaker and pro- 
vides full, rich bass. 


GOODMANS CORNER CAB. 
INETS for the AXIOM 150 Mark 
2 manufactured by us to Messrs 
Goodmans’ specification and ap- 
proved by Messrs. Goodmans 
Height 44in. Price: complete kit 
in plain board and tin, thick 
felc, @ gms. Price: ready built 
10 gns, Finished in figured walnut 
26 gns. Other veneers to order 
Carriage extra according to area 
Quotation by return 


CONSOLE AMPLIFIER 
CABINETS. iin. high, lift-up 
lid with piano hinge, take Tape 
Deck, Gram Unit or Auto-changer 
Amolifier, Pre-Amplifier and Radio 
Feeder Unit finished medium 
walnut veneer De Luxe version 
price 11 gms. Oak o, mahogany 
veneers 20- extra Special finishes 
to order. Carriage according to 
ares, we will quote by return 
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YNEW ARCOLECTRIC SIGNAL LAMPS 


For Low Voltage or Mains 


Wustrated are a few signal lamps 
taken from our wide range. The 
insulation of every Arcolectric signal 
lamp will resist a flash test of 1,500 
volts A.C. The S,.L.90 illustrated 
here is a typical Arcolectric low 
voltage signal lampholder. It is 
designed to accept popular M.E.S. 
bulbs. The bulb is accessible from 
front or rear of panel. The domed 
plastic lens surrounded by a polished 
chrome bezel gives a most attrac- 
tive panel appearance. This holder 
can be fixed in a single din. hole. 
The mains voltage signal lamp 
SL88/N is supplied complete with an 
M.E.S. neon tube and a suitable 
series resistance, 


Write te for Catalogue No. 130 


ARCOLECTRIC 


SWiTCHES:-tUtTo 


S.L.88/N $.L.90 S.L.86 


$.L.92 
$,L.82 


CENTRAL AVENUE, WEST MOLESEY, SURREY. TELEPHONE: MOLESEY 4336 (3 LINES) 


f 


“Axio TWO NEW COMPONENTS 


7% - FERRITE ROD AERIALS 


FRA. 1. Dual wave for 300 pF. tuning 2/6 ea.) 
Suitable Oscillator Coils **‘ Miniature Dual Purpose 
Range | Red and Range 2 Red (3/11 ea 

FRA. 2. Dual wave for 500 pP. tuning (12/4 ea 
Suitable Oscillator Coils F/LW and F/MW (3/11 ¢a.). 


| 


” 


Litz wound M.W. coils and Wavewound L..W. coils wound on high 
permeability Ferromagnetic rods 7]in in. dia No separate 
acrial coil or external aerial is required Inductance is easily 
adjusted for alignment Gives high selectivity with consequent 
reduction in se channel and adjacent channel whistles deal 
for portable receivers. Supplied complete with insulased mounting 
brackets Send 6d. in stamps for leaflet giving suitable circuits and layout with ful! application data 
. 
FLEXIBLE SPINDLE COUPLERS, SC.!I. Price 26. ee eee en © 
The lining up of coupled components is made easy with these Polythene insulated flexible couplers 
They are completely flexible but entirely free from backlash. The insulator is ljin. dia. and the 


complete coupler is fin. in width. The bushes are drilled for jin. dia. spindle 
Obtainable from all reputable stockists or in cases of difficulty direct from works. General catalogue 


covering technical information on full range of components, i/- post paid 


DENCO (CLACTON) LIMITED 


357/9 OLD ROAD, CLACTON-ON-SEA, ESSEX 


Stop Press 2/-. Ist, 2nd and 3rd IFT’s, IFT 11/10.7, 6/- each. Ratio 
“OSRAM™ “912 PLUS” AMPLIFIER Discriminator Transformer O/T2 (T5), complete with crystals, 19/6, 

Gold finished front panel with brown control markings 7/6 “MULLARD F.M. TUNER” 

Chassis, aluminium, completely punched 14/6 LF. Reiectors, Ref. 510/1IF FP, 2/6. Aerial ‘ oil L1/L2, Ref. 510/AE, 


Pre-Amplifier Chassis, completely punched 6 4/6. Choke 1.3, Ref. 510/RPC, 2/-. R.F. Goil L4, Ref. 510/RF, 2/6: 
Oscillator Coil L5/L6, Ref. 510/OSC., ae ist IFT L7/L&, Ref 


“OSRAM F.M. TUNER” SIO/LFT1, 7 od IFT 19/10, Ref. $10/1F T2, 7/6. Ratio Detector 
Chassis, front panel, printed dial plate and drive mechanism, 37/6 Transformer L.11/12/13, Ref. S10/RDT, 12/6 
Aerial coil O/ T1, 2/9. R.F. Coil ¢ 1, 2/6 Oscillator Coil 0; L2, Aluminium Chassis, completely punched, 12) -. 
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comprising : 


DRAWING 
OFFICE 


DEVELOPMENT 
LABORATORY 


SERVICE 
DEPARTMENT 


WORKS 
DEPARTMENT 


ASSEMBLY SHOP 
MACHINE SHOP 
WIRING SHOP 


® SIMON EQUIPMENT LTD 
® SIMON SOUND SERVICE LTD 
® SIMON DEVELOPMENT LTD 


THE SIMON GROUP OF COMPANIES, 


(Monitoring Installations) 
(Tape Recorders) 


(Automation) 


To meet an expanding programme of development and production, 
applications are invited from suitable men for the following posts: 


Senior men for original development work. Should be experienced in detailed 
electronic mechanical work on smal! apparatus. (Applications to Chief Engineer. 
Commencing salary in the region of £1,000 per annum. 


Technicians for prototype work in the development section. These positions 
are particularly suitable for applicants undertaking further study with a view 
to progression in their profession. (Applications to Chief Engineer.) 

ncing salary in the region of {750 per annum. 


An engineer capable of locating and correcting faults in both mechanical and 
electronic sections of tape recording equipment and of handling check tests 
of new equipment. (Applications to Works Manager.) 

Salary £550 per annum. 


First-class instrument assemblers 
Skilled machinists. 


Skilled female wirers and solderers. (Applications to the Works Manager. 


SALES A umber of progressive appointments 
will shortly be available. Men of 
ORGANISATION = experience and ability who see a future 


in the field of tape recording are 
invited to apply for further particulars 
(Applications to the Sales Director 


Products of the Simon Group 
are the Simon SP/2 Recorder 
shown left (Simon Sound 
Service Ltd.), and the Long 
Duration Tape Monitor LDT. 
14 shown right (Simon 
Equipment Ltd.) 


SIMON SOUND 


46/50 GEORGE STREET 


SERVICE 


LONDON. W.! 


LTD. 


WELbeck 237! (5 lines 


an open 


Suvclelion 
to all manufacturers 


O 


Photo Flash Equipment 
Deaf Aids 


Private Telephone 


installations 
Amplifiers 


D.C. Power Units 

Spot Welding Equipment 
Test Gear 

Magnetisation Equipment 


You are invited to regard the TECHNICIANS 
at DALY as a part of your own technical staff. 
Non-standard components are invariably a source 
of worry, therefore the Electrical Industry find the 
DALY “ made-to-measure " service for individual 
requirements specially helpful and a great time-saver. 

For URGENT problems a telephone request 
will bring us post haste to your factory for consulta- 
tion without obligation—and you will find our 
readiness to help both valuable and economic. 


DALY BLECTROLYTICS for ELECTRONICS and 
COMMUNICATIONS .. . MOTOR START 
RADIO and T.V. .. . ave in great demand throughout 
the world ; send for appropriate pamphiet 


DALY 


ELECTROLYTIC CAPACITORS 


CONDENSER SPECIALISTS FOR OVER 20 YEARS 


DALY (CONDENSERS) LTD., WEST LODGE WORKS, 
THE GREEN, EALING, LONDON, W535 


Phone: EALing 3/27-8-9. Cobles DALYCON, LONDON 
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recent and forthcoming 


publications 


Color Television Fundamentals 
M. S. Kiver 34s 


Color Television Standards 
D. G. Fink 67s 6d approx. 


Television Engineering Handbook 
D. G. Fink 127s 6d approx. 


Fundamentals of Television Engineering 
G. M. Glassford 7\s 6d 


Color Television Engineering 
J. W. Wentworth 75s approx. 


Radio Operating Questions and Answers 
Twelth edition 

J, L. Hornung 34s approx. 

Radio Electronics 


S. Seely 56s 6d approx 


Electronic Engineering 
S. Seely 56s 6d app ox 


Electronic and Radio Engineering 
Fourth edition 


F. E. Terman 7\s 6d approx. 


Practical Radio Servicing 
W. Marcus and A. Levy 34s approx. 


Electrical Circuits 
C. E. Siskind 43s approx. 


Preventive Maintenance of Electrical Equipment 


C, |. Hubert 4\s 6d approx, 


The Lineman’s Handbook 
E. B. Kurtz 64s 


Mathematics for Electronics with Applications 


H. M, Nodelman 45s approx. 


Available from your Bookseller. 
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McGraw-Hill - London 
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RADIO 
RECEIVER 
CHASSIS 


Buile co che highest specifications, 
these chassis offer che finest value 
to the enthusiast. Supplied with 
set of selected knobs. Socket 
panels for aerial, earch, speaker, 
pick-up and gram motor. 200 
@ 250/50 cycles only 


CABINETS 


The magnificent Bureau type 
Cabinet illuseraced is in specially 
selected walnut veneered ex 
terior with light Sycamore 
interior with matching Rexine 
lining. Two full-sized compart 
ments. Overall measurements 


Jin. x 17in, x Bin 
high Price £17 0 0 
Ocher high-quality cabinets are 


available at prices ranging from 
10 Gas. 


Packing and carriage |5/- 


TYPE A 5 VALVES TYPE B 7 VALVES % SPECIALLY RECOMMENDED & 
TYPE A: 5 valves 3-wavebands TYPE B. 7 valves 3-wavebands DISC PLAYER 


sperhet with full negative Superhet with specially designed Specially designed for the amateur 
db ~ r : ise 
iback and A.V.C Built-in push-pull output stage. Separate eee — Dis benvate —— ~ 
Ferrite antenna. Full range tone p the larese peed Automatic Recor 
, . sand Treble £15/4 6 Changers, complete with crystal turn 
£9 i9 6 control, over pick-up head for long-playing and 
: standard records mounted on 
Sycamore lines base Supplied 
complete with ficced Mains lead and 
SPECIAL F.M. CHASSIS tereened pick-up lead, reedy for 
connecting up Price £10 160 
A six-valve pure F.M. chassis with single waveband only, covering all 
£ & 


Packing and carriage 76 


existing and projected B.B.C. FM transmissions. Highest degree of 


F. amplification making it ideally suitable for fringe areas. Output AUTOMATIC RECORD CHANGERS 


stage specially designed around an EL 41 output valve ensuring a really Cat. No. RC A—B.S.R. Monarch, or lacest Collaro, J-speed 9 15 6 


wide audible frequency range. Permeability-tuned circuit with high , wa B—GARRARD KE.08, Depend, Guesmens 430 «@ 
tability factor. Special wide-range tone control. Output 4 t Cat. No. RC/'C—GARRARD RC.80, }-speed, automatic 
y pec wi £ contr utpu watts AC/DC. Universal : : 616 6 
£ 50 cycles only. Provision for external speaker 13 G Packing and carriage 7/6 
axial socket for dipole aerial ns. 


UNBEATABLE VALUE 
TAPE RECORDER 


in a superbly ficced Moroccan grained carrying 
case, this instrument is the very finese of ics 
class, regardiess of price 

Latest type TRUVOX twin-speed Tapedeck 
Input for radio, Gram, and Microphone 


A.M./F.M. CHASSIS 


a e-vaive A.M./F.M. chassis with 4 wavebands (Long, medium, short 
and F.M.) push-pull output stage and magic eye for precision tuning 
ecially designed, with permeability-cuned F.M. circuit and a very 


ch degree of |.F. amplification for fringe-area reception, it offers the 


Buile-in selected elliptical Speaker of the very 
nest quality + 4 { 
€ Qua egardiess of price. Automatic volume control and a Reeet eualley Recording (with recording 
special wide-range tone control. Push-pull output stage and com- level indicator) or Play-back. 200250 volts 
pensated network tor electrostatic treble speaker, with an output of 50 cycles, A.C. Mains only. 
5 wates and che widest possible audible frequency range. Special Supplied complete with selected Microphone 
arge 10 high fluxdensicy F.M. Speaker with hyperbolic cone plus and Recording Tape ns. 

atched high-cone electrostatic Speaker Co-exial socket for dipole 
aeria A 50 cycles only. Provision for excernal 
phe a3 Gane. TAPE DECKS 
TRUVOX 2-speed, ewin crack, | Tape Recorder, Amplifier only 


Tape Deck of the latest type Built to the highest se ndards 
A M CHASS Ss » push-b f ding 
. * | with push-button | magic eye for indicating recor 
controls £23/2/0 


_ 12 Gns 
valve Superhet, 2 wavebands (medium and long), AC/DC 200-250 
Packing and carriage $/- 


, Packing and carriage 7/6 
voles. Output 4 watts. Controls—tuning, on/off volume, wave change 


Jeveloped to meet the demand for an inexpensive instrument with no 


acrifice in che quality of ics reproduction and output 8 Gns. L 6] U D S P E A K E KR s 


Cat. No. LS 10—1!0in Standard ass 60 

Packing and corriagefor all Chassis 12/6 Cat. No. LS/E74—7in. x 4in. ELLIPTICAL 9 6 
Cat. No. LS/5—Sin. Scandard 7 6 

Electroscatic Loudspeaker LSH75, for treble response 4 


Packing and carriage 3)/- 


ALL FULLY GUARANTEED 


GENEROUS HIRE PURCHASE TERMS 


ST. STRAND, LONDON. W.C.2. 
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SPECTONE brings 


PHONIC REPRODUCTION 


SOUND 


into the Home! 


This new reproducing instrument was received 
with tremendous enthusiasm at the Radio Show 
as an outstanding achievement in musical repro- 
duction. Using the new E.M.|. *' Stereosonic "’ 
Tape Recordings with their double track on which 
is recorded the complete field of sound over the 
full frequency range, it can truly be said that here 
we have the greatest advance yet made in the faith- 
ful reproduction of music. Demonstrations can 
be arranged in our own theatre or through your 
high-fidelity dealer 


Write for complete specification of this amazing 
instrument and literature on the Spectone Magnetic 
Reproducer and the Spectone 510 Mullard Amplifier 


SPECTO LID. Vale 


,d = Windsor 


QUALITY pws ECONOMY 


Is that possible? YES! The answer is to be 
found in the now complete range of 
‘* BAKERS Quality Speakers ’’ comprising 
some 14 models covering the requirements 
of both the *‘ Quality ’’ enthusiast and the 
more general purpose Public Address. 
Further information on the above, includ- 
ing constructional details of suitable enclo- 
sures, will be gladly forwarded on request. 


THE 12° ISW. DE LUXE 
| & MK. Il 


MK. 


ALL EXPORT enquiries to :— 
JOHN LIONNET & COMPANY, 
62-43, Queen Street, London, E.C.4. 


PROMPT QUOTATIONS WILL BE SUBMITTED ON REQUEST 


RS Please write for full details to: 


274 DINGWALL ROAD, CROYDON, SURREY 
ee ee 


Croydon 2271/2 
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MARCONI-SIEMENS 


Radio Telephone | erminal 


TYPE B 
(HW 21) 


The type B (HW 21) terminal provides a satis- 
factory junction of HF radio with line or cable tele- 
phone and telegraph circuits. Its primary function 
is to eliminate the unstable conditions due to the 
inherently high gain in the radio link by ensuring 
that the radio circuit is operative in one direction 
only at any one instant. It also provides facilities 
for controlling the signal levels to the line or to 
the radio transmitters for discriminating against 
line and radio noises, and for simple privacy 
working. Its features include semi-automatic 
operation, two or four-wire line connection, 
electronic VF switching, radio calling facilities, 
and centralised test and monitoring facilities. 
It is self-contained for AC mains supply. 


THE LINK BETWEEN RADIO AND LINE COMMUNICATIONS iEMEN 


Full details of this and other Marconi-Siemens equipment, HE 


which provides completely integrated radio and line telegraph 
and telephone systems may be obtained from either 


MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX 
OR SIEMENS BROTHERS & CO., LIMITED, WOOLWICH, LONDON, §&.E.18 


SPECIALIZE 
in equipment for the DEAF 


PHYSIOTHERAPY 


and for 


Actual Size of the A.¥.C. instrument (Covers removed). 


AUTOMATIC 
VOLUME COMPRESSION 


now available in the sub-miniature 4-stage 


Transistor MINUET” Hearing Aid 


Multitone were the first to introduce A.V.C. 
Aids in 1936. It has proved essential for:— 
1. Cases of deafness with recruitment (Non-linear deafness) 
The Quality-Conscious deaf who are unable to tolerate 
overload distortion. 
With the Minuet, two degrees of compression can be 
selected by the user. In addition the instrument is ad- 
justed during fitting to take variations in individual optimum 
volume requirements. 


in Hearing 


Weighs only 14 ounces complete with battery 


MULTITONE ELECTRIC CO. LTD. 
John Street, E.C.8 


London, 


223-227 St. 


PIONEERS (4 SOUND AMPLIFICATION 


Wiretess Worip 


MULTITONE 


November, 1955 


WHY ENGINEERS SPECIFY 


potentiometers -— 


Egen Potentiometers are based on long experience of 
requirements of television and electronic equipment 
manufacturers. In design, dependability, accuracy and 
freedom from wear they are outstanding, but, above all, 
they are completely NOISELESS. 


DUAL POTENTIOMETERS 
¢ A with concentric operating 
4 spindies. The new Egen 

; Dual Potentiometers in- 
corporate all these out- 
standing design features 
— multiple contact 
rotors, smooth easy 
movement, thorough 
screening between sec- 
tions, plus a convenient 
soldering tag for earth- 
ing screened connec- 
tions on each meta! case. Switch and Potentiometer soldering tags 
are of high-grade brass heavily silver plated for easy soldering ; they 
are positively located and withstand soldering heat and bending 
without loss of rigidity. Control spindles can supplied to suit 
customers’ requirements. 


PRE-SET POTENTIOMETERS. Com- 
pletely enclosed in high-grade 
phenolic mouldings. Solder tags 
heavily silver plated for quick sol- 
dering. Fully insulated spindles 
with integral control knobs. Tap- 
ped for 2-hole 6 B.A. fixing on 2?” 
centres. Type 126, wire-wound. 
Type 127, carbon 


STANDARD CARBON POTENTIO- 
METERS. Made by an entirely 
new method ensuring a highly 
stable resistanceelement, which 
is also very durable. Silent and 
smooth in operation, these 
controls offer both mechanical 
and electrical reliability. Sol- 
dering tags are heavily silver 
plated to resist oxidisation, and 
the mains switch has an efficient 
quick make-and-break action. 


PRE-SET RESISTOR. This has a wire-wound resistance element, 
traversed by a nickel-silver slider. Adjustment is effected by a 
worm drive spindle ficted with a knurled and slotted knob. This 
component is smooth and 
noiseless in action and is 
designed to meet the many 
and varied requirements of 
the Electronic industry. 
Egen pre-set resistors can 
be supplied in multi-bank 
assemblies to suit individual 
requirements. There are 
also twin-track models, and 
types with an electrically 
divided slider, giving adjust- 
ment on two resistors with 
one operation 


EGEN ELECTRIC LTD. Charfleet Industrial Estate, 
Canvey Island, Essex - Phone: Canvey Island 691/2 


» 
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units 


with Ferroxcube pot cores 


ss 


High performance combined with small size and light weight. 


nN 


Designed and built to customers’ individual requirements. 


3 Long term stability, even under conditions of temperature variation 


High quality electrical filter units built around Ferroxcube cores can now 

be supplied to communications equipment designers’ individual specifications. 
These filter units have significant advantages over comparable types designed 
without the use of Ferroxcube, particularly in the frequency range 300 c/s 

to 500 ke/s. For audio frequencies the use of Ferroxcube cores permits 

the winding of compact coils with very high inductances. This results in a 
considerable reduction in the size and cost of the associated condensers and 
hence of the filter unit as a whole. The high Q values obtained for a 

given volume, especially above 10 kc/s, enable sharp cut off characteristics 
and low pass-band losses to be achieved, while negligible stray flux 
facilitates the production of compact and mechanically robust filters. 
Electrical filter units are among a number of high quality components 

now being made available by Mullard. Full details of the complete series 

of components will be gladly supplied upon request. 


Mullard 


MULLARD LTD - COMPONENTS DIVISION 


‘Ticonal’ permanent magnets 
Magnadur ceramic magnets 
Ferroxcube magnetic cores. 


= 


SHAFTESBURY AVENUE . WO? 
(1469) 


CENTURY HOUSE 
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Anew Qeoes Radiogram 


Specialists in High Quality Reproduction for over 20 years 


se oe ie oe Sy ee, ae 


The Super 


a ae 


We guarantee that this will be the 
FINEST Radiogram you have ever heard 


A beautifully styled and well-made cabinet finished in Mahogany ov 
Walnut veneer 

Twin speaker system with cross-over network incorporating the 
WHARFEDALE Golden !0in. (cloth suspension) and special TWEETER 
unit with aluminium voice coil in a heavily lagged acoustic chamber 

The ARMSTRONG &-watt push-pull chassis incorporating negative 
feedback and independent Bass and Treble life and cut controls—a worthy 
successor in the long line of tried and proven Armstrong radio chassis 
The latest COLLARO ACS4 High Fidelity Autochanger with Turn 
over Crystal Pickup and Sapphire Scylus. 


» + + * 
+ + + * 


82 guineas 


We shall be giad to give you a demonstration of this and other 
medal n out range ot ur Worlte's Rood thaw:rasms open and FM ne: in sae eae oe att 
9-6 p.m. Weekdays and Saturday). if you are unable to visit | ° 8 oo _ prt on ct . HIRE PUR. 
ws please write for descriptive litereture mentioning The ARMSTRONG F.M. 56 Tuner de- gue yao S) cates 

, ° CHASE facilicies are available 
WIRELESS WORLD signed to give the FULL benefic of the Other Radiograms in our range 
TRIAL IN YOUR OWN HOME. Your money will be returned | superb V.H.F. transmission will be fitted STANDARD 69 gns. 
if for any reason you are not satisfied after 7 days’ trial, if specified (£2! extra) TWIN 57 gns. 


ARMSTRONG WIRELESS & TELEVISION CO. LTD. ; Warlters Road, Holloway, N.7 : Telephone: NORth 3213 


Model VM853 


@ WIDE RANGE OF VOLTAGE 
MEASUREMENTS 


@ HIGHEST POSSIBLE INPUT RESISTANCE 
ON ALL RANGES 


@ MEASURES FROM D.C. TO U.HF 


On the lower D.C. ranges, this instrument 


approaches conditions of an electrostatic voltmeter 


and on A.C, ranges a measuring diode contained in 

an external probe, is provided. To minimize the 

eflect of the metal body of the probe, the insulated 

terminal head can be replaced by a spike. All-range , 

indicator consists of a 5-inch meter fitted with Input - For the first five 20 megobms 1 
knife-edge pointer and mirror scale. Send for aos 3 Oe, 


leaflet giving full specification, ¥ on all ranges 


BRITISH PHYSICAL) LABORATORIES 


Radlett, HERTS ” Tel : RADLETT 5674-5-6 


dmBP 31 
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This small, compact, general purpose unit is ideal for 
laboratory use or production testing where a stable 
D.C. supply is essencial 

input—210, 230, 250 V., 40—100 C.P.S 


Output—Scabilised, 120—400 V., 120-—80 mA (in two 


ranges) 


Unstabilised, 530-680 V., 150—0 mA 
3.150—3.15 V.. 4 Amps. A.C 


Stabilisation—Less than 0.15 V. change in output 
voltage for 10 V. change in mains voltage 


Write for full details of che A32 and other stabilised 
Power Units of our comprehensive range to— TD 


BOULTON PAUL ELECTRONICS ~““Gw 


BOULTON PAUL AIRCRAFT LIMITED, WOLVERHAMPTON, ENGLAND 


RR SERIES 100 


A new high quality Record/Reproducer utilizing separate 
record, and a transistor playback amplifier with full 


monitoring facilities during recording 


For use in research and The transistor head amplifier and equalizing stages of the 
industry this instrument 1s playback unit permit an extremely low hum level, while 
available in multi-channel form the playback quality from this amplifier is of the highest order 
up to 16 channels) to special 
order: with a frame The playback characteristics conform closely to the 
nattnnes Gate 2 pesinns pa” recommended C.C.LR. specification, so that recordings made 
> dB. andlor from D.C on this instrument, as well as the replay of tape records, 
lols to 406 oe require only that the “BASS” and “TREBLE” controls 
= on the main amplifier be maintained in the “FLAT” position 
4 se cial to obtain the correct playback respons 


For full information on the Reflectograph Range write to the Manufacturer 


RUDMAN DARLINGTON (ELECTRONICS) LTD 


Wednesfield, Staffs. Te/: Wolverhampton 31704 


Fs teseneeneenneeenreerneneenenedl 
1 = 
ES = =§»_—S= A LT LR 
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of founous mickgohona? 


made by Ron elle 


RONETTE Microphones, world- 
famous for quality, uniformity and 
finish, are manufactured ina variety 


of models. 


Experience, precision and skilled 
workmanship stand behind each 


RO NETTE Microphone. 


For technical details, catalogues 


etc. please contact: 


TRIANON ELECTRIC Ltd. LONDON Nw10 


95, Cobbold Rd., Willesden Telephone Willesden 2116 


MN UJ RDO MICRONECTORS 


MICRONECTORS 
are precision Actual size 
miniature connectors, ’ 13 

designed for instrument and way 
aircraft applications where 


.. 8 now available 
space is limited. 


Plug and socket bodies 
moulded in Nylon Loaded 
P.F. 


Contacts finished in pure gold plating to ensure ease of 
soldering, low contact resistance, and long storage life 
without corrosion. 


Covers made of anodised aluminium fitted with sturdy cable 
clamp. 


The full range, which will shortly be available, will 
include: 9, 18, 26 and 34 way. 


New Wholesale Agents :—Lugton and Company Limited 
209-212, Tottenham Court Road, London, WL Cover 
Telephone: MUSeum 3261. MCI8/A 


For full details apply to :— 


THE McMURDO INSTRUMENT COMPANY LTD., Victoria Works Ashtead, Surrey .: Ashtead 340! 
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INSTRUMENT | ec | 
CONTROL KNOBS | | 


' 
aes SN Me SS i a 
prices — reasonable delivery. | 


superb quality — competitive 
TYPE “A” TYPE “B’ TYPE 324 TYPE X5P.1325 
fin. dia. = fin. deep " : ifin tia x fin ljin. dia, x fin. deep, 


Black fluted instru 
" ment knob with brass 
insert Fixing: twe 
2 B.A. grub screws 


Large ribbed knob lee 
in walnut, ivory of < 

black 4 B.A. grub : 
screw and locknut ck 4 B.A. er white Brass insert 


Perfectly moulded with a 
high polish finish, our 


knob Medium-sized flutec 
not in black of 


o in > ‘ . fixing “ an knut ami one 4 B.A TYPE X9 P.1375 

range In lude Ss a de sign Can be - or te fix Matches type grub screw for fixing fin. dia. x Jin, deep 

+f P lier aw , . your A.” Identical t& Type 
lor practically every pur- require- X5/P.1825, Ideal for 
pose Contact us NOW ments. test apparatus , etc 
| , il ‘ 

r fullest information TYPE 5060 TYPE 327 TYPE 0.2265 

TYPE.1322, x7 : j 
All mouldings will accept Top ijin. dia. Base Si. & in. wide, fin. long, fin. wide, ipa. long, fin. wide 
as Ifin. dia, Jin. deep. 2 fin. dee gin. deep 
hin pindle Flaneed instrument Usef ter cor Popular nstrument A particularly attrac 
. . knot with white tr black knot in black or tive cream pointer 
Availa e from vour loc al pointer, Brass insert wit 2 ‘ ‘ white with suitable knob with — Nowe 
toy : Fixing: Two 2 B.A marking Fixing nos¢ marking marking ‘ositive 

mip t stockist. If ir grub screws grut ew and lock Moulded with brass fixing by means of 
( np n CK1 in TYPE P.1322)X1) nut insert Fixing: one one 4 B.A. grub 
difficulty please write loo : lyin dia. Base COA. Ow te ae 

2ikin Hin. deer 
direct tX ~ -— —_—_-_ —-- -—-—~+- —_ - —_--- 
| | — 
| } 
UNCLES, BLISS & CO. LTD., | | ie = 
NEW PARADE CHERRY ORCHARD RAD | 


EAST CROYDON ~- SURREY 
Telephone : CROydon 3379, 6390. 6770 


against damage 


Pr 


from IMPACT and VIBRATION 


J 
TYPE GBC 2000 
— fo ~ 
BARRYMOUNT ” cup-type isolators are designed primarily to all 
” absorb high-impact shocks with concurrent isolation of frequencies 
above 40 c.p.s. and general sound isolation. Utilisation of rubber in “tte 
compression with substantially equal stiffness in all directions pro- a“ 


vides a smooth load-deflection curve. %5, 


Load ratings indicated for Mobile Applications (including shipboard 


installations) are such as to ensure a vertical natural frequency between trices le fom 
25 and 35 c.p.s. The design and assembly of the metal parts are such * my, “inert ,; ie 
that they are self-captivating for maximum security. Migltary lee. 
Samples are available immediately ex stock * Shy Siig, and Gu; Oe 
0 


There are also air-damped types 


watlable for the protection of 

trdoré equipment 

Barrymount’” wolators are made B A RRY 
n Eugland under licence from 


Barry Controls Incorporated of 
U.S.A 


MOUNT 


CEMENTATION (MUFFELITE) LTD., 39 VICTORIA STREET, LONDON, S.W.1 


MAINS 


Wrretess Worip 


LRANSFORMERS 


PULLY INTERLEAVED 
SCREENED AND IMPREGNATED. 


ALL PRIMARIES ARE 200/250 v. Half Shrouded 
HSM 63 (Midget). Oucput 250-0-250 v. 60 m/a., 6.3 v. at 3 amps. 
v. at 2 amos 
+4863, Output 250-0-250 v. © mia 
2 amos 
Output 
1482. 250-0-250 v. 80 mia 
646}. 350-0.350 v. 80 m/a., 19 HS30. 300-0-300 v. 80 m 
HS2X. 2500-250 v. 100 mia, 2! HS75. 275-0-275 v 


6.3 v. at 3 amps., 5 v. at 


a. 
100 


mia 
HSIOX. 300-0-300 v. 100 m/a., 21/- 350-0-350 v. 


100 m/s. 


HS3X. 


Fully Shrouded 


FSM63 (Midget). Output 250-0-250 v. 60 m/a., 6.3 v. at 3 amps., 
Output 250-0-250 v. ac 60 m/a., 6.3 v. ac 3 
amps., 6.3 v. at 2 amps 
Output 

062. 250-0-250 v. 80 m/a 

F530. 300-0.300 v. 80 m/s, 21/~. FS3. 350-0-350 v. 80 mia 

PS2X. 250-0-250 v. 100 m/a., 23/~. PS7S. 275-0-275 v. 100 mia 

PS30X. 300-0300 v. 100 m/a., 23 PS3XK. 350-0-350 v. 100 
mia Jone 

All the above have 6.3 40 v. ac 4 amps., 5-4-0 at 2 amps. 

9643. Outpuc 425-0-425 v. 200 m/a., 6.3 v. 4 amps., C.T. 6.3 v 
4 amops., C.T v. Damps. Fully shrouded 

F656. Output 450-0-450 v. 250 m/a., 6.3 v. 2 amps., C.T. 6.3 v. 
4 amps, C.T. 5 v. D amps. Fully shrouded 

F35X. Ourcput 350-0-350 y, 250 m/a., 6.3 v, 6 amps., 4 v. 8 amps., 
44. 3 amps., 0-2-6.3 v. 2 amps. Fully shrouded aR steaks 

PSi60x. utput 350-0.350 v, 160 mi/a., 6.3 v. 6 amps., 6.3 v. 
3 amps., 5 v. 3 amps. Fully shrouded ae nieaes 

HS6. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amps., C.T. 5 v. 
3 amps. for receiver Ri355. Half shrouded 

50 v. 150 m/a., 6.3 v. 3 amps., C.T. 5 v. 


utput 250-0-250 v 
3 amps. Fully shrouded 
06120. Output 350-0-350 v. 120 m/a., 6.3 v. 2 amps., C.T. 6.3 v. 
2 amos., C.T. 5 v. J amps. Fully shrouded , 
PSISOX. Output 350-0350 v, ac 150 m/a., 6.3 v, at 2 amps., 
C.T. 6.3 v. at 2 amops., C.T. 5 v. at Bamps. Fully shrouded...... 
The sbove have inputs of 200/250 v 


100 m/a., 6.3 v. 6 amops., C.T. 5 v. 


OUTPUT TRANSFORMERS 


MIDGET OP. 5,0000) to 2 
6,000) to 0) ; ° ie 
OPIG, 10/15 watts output. 20 ratios on Full and Half Primary 
OP30. 30 watts output. 20 ratios on Full and Half Primary 
Williamson's O.P. Transformer to Author's specification 
Chokes for Williamson's Amplifier, 30 H. at 20 m/a... 
10 H. at 150 mia... , > 


FILAMENT TRANSFORMERS 
All 200/250 v. input 

F3. 63 v. @ Damp. O11. FIX. 6.3 v. @ 1.5 amp. 

64. 4. @ lamp. 7/6. Fb. 63 ¥. @ 2am 

F6X. 6.3 v. @ O3 amp. S/-—. FIZK. 12 v. @ | amp 

FPU6, 0-2-4-5-6.3 v. @ 2Zamp. 10/—. FIZ. 126 v. tapped 6.3 v. 
@ 3 amp.. ; 
. 24. tapped 12 v. @ 3 amp 

P29. 0-2-4-5-4.3 v. @ 4 amp 

FPUI2, 04463 v. @ 3 amp 

PUM. 012-24 ¥ | amp 

P27. Two windings 12 v. @ 1.5 amp 

4. 4-9-15-24 v. @ 3 amp 

F390. 9-15 v. @ 6 amp 

Transformers suitable for Low Voltage Lightin 
with terminal blocks, 230 v. input. 12 v. @ 
@ 10 amp. . 
. 63 ¥. @ amps. or 5 v. @ 10 amps., or 12.6 v. @ 5 amps., 
or 10 v. @ 5 amps 

6/4. Four windings at 6.3 v. tapped 5 v. @ 5 amps. each, givin 
by suitable series and parallel connections up to 6.3 v. @ 8 
amps 


Fully shrouded 
amp. &. i2¥ 


Quotations etc., stamped addressed envelope please 
C.W.O., (add 1/6 in € for carriage) 


Export enquiries invited 


ll. ASHWORTH (Dept. W 


676. Gt. Horton Road, Bradford 7, Yorks. 


ALL GUARANTEED 
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IT’S A Sound JOB! 
ZS 


sO 
unitelex 
“prima” TAPE RECORDER 


Increased production has enabled us to reduce considerably 
the price of our new “ prima,” features of which include 
the use of the Truvox Mk.IIIU Tape Deck, which tracks 
the pre-recorded tapes now on issue; improved frequency 
response from 60 c. to 11.5 kc.; matching for 15 ohm or 


3 ohm external speakers; headphone monitor output. As 
before, amplifier can be used for direct playthrough; 
independent bass and treble controls are incorporated; 
valves are latest B.V.A. miniature types; magic eye is 


incorporated. Supplied complete with filtercell microphone 
and 1,200ft. Tape 


RETAIL BX ons NOW 52 GNS. 


Also available 
with matching cover and 
aseplate under Type No. MG4A 9 CO, @ 9- 


Retail price 9, GNS. TYPE MG4A 
unitelex M.G.4 amplifier 


A low-cost general purpose amplifier of outstanding 
performance and distinguished appearance. Output is 
5 watts, with matching for 15 ohm and 3 ohm speakers. 
Input is switched for pickup (90 mV) or microphone 
4) mV.). In gramophone condition, distortion is 0.8% for 3 
watts output at 1 kc, and frequency range is 40/30,000 cycles 
3 db, 30 db of negative feedback being RETAIL 
employed. B.V.A.vaives used throughout. 
84 ans. 


unitelex 
(london) Itd. 


2/4 PAGNELL ST., LONDON, S.E.14 
Tel: TiDeway 5842 
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Nove 


have you heard 
such fidelity..... 


THE LOUDSPEAKER THAT OFFERS 
YOU THE CLOSEST APPROACH TO 
ABSOLUTE FIDELITY. 


Smooth response from 
20 to 20,000 cycles. 


The most significant single cor on t } uperb performance of the AXIOM 80 lies in 
the unique method of cone suspe Three inter biased pairs of cantilevers are employed 
at the rim and at the voice coil 


In this way, Goodmans Industries Limited have achieved the closest approach to free suspension 
~the theoretical ideal, and have kept the fundamental resonance to only 20 cycles. These are 
accomplishments unmatched by any speaker regardless of cost 


Properly baffled, the AXIOM 80 provides smooth response from 20 to 20,000 cycles The 
bass is crisp and clean with no trace of “ hangover "-~you hear the true fundamentals The 
middle register is clear and articulate The high frequencies are present without intrusion— 
adding character and timbre 


These exciting design developments are of the utmost 
importance to the listener The represent @ new 
experience in reproduced sound 


Remember 


-_ 


Never ... have you heard such fidelity 


P Write for complete details including 
 eTerelebaat ans the new AXIOM Cabinets incorporating 


our Acoustic Resistance Units. 


GOODMANS INDUSTRIES LTD. 


Pag magste epmerores: LTB: : «| Guia 


S.A. Agents: The Rockbar Corporation, 215, East 37th Street, New York, 16, N.Y. USA 


D 
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The PYE Provost Amplifier and Proctor Remote Control 
Unit have been critically designed and produced with one 
end in view . . . to provide true high fidelity sound repro- 
duction in a versatile, practical and attractive combination. 
An undistorted output of 25 watts provides ample power 
for high fidelity systems in the home, the school, the 
broadcasting studio or the social club. 


PROVOST AMPLIFIER HF25 

26db negative feedback and an output from 2 ¢.p.s. to 160,000 c.p.s. 
(over 16 octaves) @ Practically distortion-free response combined 
with the infinite damping factor gives a standard of reproduction 
formerly unobtainable @ The output transformer is speciely designed 
to meet the exacting specification of the amplifier @ The amplifier 
can be controlled from a distance of up to 20 ft. (6m.) Cathode follower 
output from the remote control unit minimises cable losses. 


PROCTOR REMOTE CONTROL UNIT HF25A 

Smooth, highly flexible controls and facilities for record player, 
tape recorder, microphone and radio tuner inputs @ Five types of 
plug-in compensators are available, which match all known types of 
pick-up @ Four switched inputs and a choice of four record replay 
characteristics for U.S, COL. L.P., R.L.A.A. or EUR. L.P., U.S. 78, 
or EUR. 78 @ Continuously variable lift and cut controls for bass and 
treble with clearly marked level positions @ Treble filter control 
gives three sharp cut-off frequencies and an unrestricted response 
position. 


So es ela 
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PROVOST 


POWER AMPLIFIER 


HF25 


HF25A 


price complete: 


Lo am 


| 
: 
PROCTOR 
| 
| 
| 


| 
| 
| 
REMOTE CONTRIL UNIT | 
| 
| 
| 


40 GNS 
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Pye Corporation Pye-Canada Led., 
of Americas, Ajax, 
270 Park Avenue, 
New York. 
Pye (New Zealand) Led., Pye Pry. Led., 
Auc «land C.l., Melbourne, 
New Zealand Australia. 


Pye (ireland) Led., 
ublin, 
Eire. 


Pye Limited, 
Mexico 
City 


PYE LIMITED - CAMBRIDGE 


Pye Radio & Television 
(Pry.) Led., 
Johannesburg, 
South Africa. 


Pye Limited, 
Tucuman 829, 
Buenos Aires. 


* ENGLAND 


userur 
LieuT 


N Ediswan Mazda aluminized pic- 
ture tube gives a picture 60% WITHOUT ALUMINIZING 
brighter and more contrasty than is Without aluminizing, tubes waste half 
possible with an ordinary tube. their light (see diagram above). To 


counteract this the brilliance must be 
increased and the tube life is shortened. 


In addition, Ediswan aluminizing 
protects the screen from ion burn and, 
with the new Ediswan ion trap tetrode SCREEN 
gun to protect the cathode, tube life 


is increased, + = 
Ediswan production methods, which 6om mone 


include the special in-line vacuumiz- 
ing system, ensure a higher, more 


uniform standard of lasting efficiency. WITH EDISWAN ALUMINIZING 
For complete satisfaction demonstrate Ediswan aluminized tubes have a mirror 
and recommend Ediswan Mazda backing to the screen. All the light is 
aluminized picture tubes. thus thrown forwards giving brighter, 


clearer pictures and extra life. 


| EDISWAN —...... > 


MAZDA 6 fully equipped cathode ray tube service 

depots provide better, quicker tube testi 
ALUMINIZED CATHODE RAY TUBES should the need arise. Stocks of tubes a 
THE EDISON SWAN ELECTRIC COMPANY LIMITED, available in 26 Ediswan Offices. Only 
155 Charing Cross Road, London, W.C.2 and Branches. Ediswan give such complete backing to 


Member of the A.E.1. Group of Companies. the Trade. 


**His Master’s Voice” announce 


the release of the first list of 


HIGH FIDELITY 


TAPE RECORDINGS 


revealing to the music lover the amazing achievement 

of recorded sound in depth and breadth recently 
demonstrated in the “HIS MASTER’S VOICE” HALL OF 
SOUND AT THE RADIO SHOW, EARLS COURT. 


“HIS MASTER'S VOICE” 
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4 Glyndebourne Festival Opera Recording of Act II of 


“LE NOZZE DI FIGARO”— MOZART (with recitatives) 
with Sesto Bruscantini, Graziella Sciutti, lan Wallace, Monica Sinclair, 

Risé Stevens, Franco Calabrese, Hugues Cuenod, Sena Jurinac, Gwyn Griffiths 
The Glyndebourne Festival Orchestra. Conductor: Vittorio Gui. 

Producer: Car\| Ebert. Head of Music Staff: Jani Strasser 


| 
| 
| 
| 
| 
| . _ _— be SAT1003.-4 
PA U L PORT ELI ER (Violoncello) 
The Philharmonia Orchestra conducted by SIR MALCOLM SARGENT 
Concerto in B Minor — Dvo*dk SAT1000-1 
| | 
\ ITTORIO GUI Conducting The Glyndebourne Festival Orchestra 
| Jeux d’Enfants — Suite —. Bizet SAT1002 
NICOLAI MALKO Conducting The Philharmonia Orchestra 
: Casse-Noisette (‘‘ Nutcracker’’) Suite — Tchaikovsky SCT1500 
7 EFREM KURTZ conducting The Philharmonia Orchestra 
| Homage to Pavlova Vol. 1 —‘*Autumn Leaves’? — Chopin 
l (a) Nocturne, Op. 15, No. 2 (6) Etude, Op. 10, No. 12 
| (c) Nocturne, Op. 27, No. 2 (d) Fantasie Impromptu, Op. 66 SBT1250 
T s 
NI¢ ‘OLAI MALKO The Philharmonia Orchestra 
: Symphony No. 1 in D Major (‘* Classical’) — Prokofiev SDT1750 
| 


‘SAT’ series 3 gns. each 
MLL 
‘SCT’ series £2.15.0 each = 


‘SBT’ series £2.7.6 each 
‘SDT’ series 2 gns. each 


Sir Malcolm Sargent 


HAS SAID OF THIS NEW 


Hit 


3 Prices including tax : 


DEVELOPMENT THAT IT IS 


MNT 


@®@ the one fundamental 


development in sound 


+ 
‘STEREOSONIC Tape Recortings moan 


musicians have been 


awaiting for years. ee 


concert hall performances. Tun cvvvnsvvvovvsnnsouusveonvousnssanencsvvseocouesvenooonsessoensnenencgnsssageonnnn 


Winn 


‘give a dimensional sound picture, over the 


whole frequency range, of studio, stage and 


nine 


LUOOUEEEDASDRDPUEAL RULEE DACRE DERG POL LAT UT LCE ARE POE PPRSE PEE RE PPE EEE Pe 
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BI BICA together on 


*% ELECTRONIC COUPLING PRINCIPLE 
MEANS ONE JUNCTION UNIT and 
FEEDER CABLE ONLY. 


*% DIRECTIVITY VARIABLE ON BOTH 
BANDS INDEPENDENTLY. 


*% OUTSTANDING PERFORMANCE ON 


BOTH BANDS. 


% MODELS AVAILABLE FOR CHANNELS 
1 and 9, 2 and 9, 4 and 8 (please 


specify). 


HILO Aerial 


Simple but revolutionar 
design principles are 
incorporated in the 
sensational new HI.LO 
range of combined 
Band | and Band 3 
acrials—providing an 
inexpensive yet 
thoroughly efficient 
answer to present-day 
aerial installation 


problems. 


See below the 
advantages offered by 
the HI.LO range and 


the models available 


FIVE MODELS 
AVAILABLE : 


Model No. HL70. Band 1‘H’ 
- acrial with rotatable reflector, plus 

A fully des- 5-element Band 3 aerial with 

: double ‘ U * bolt clamp (head only 

viptive leaf- List price 87/6 

rep af Model No. HL70/6G. Band 1 ‘H 
’ acrial with rotatable reflector, plus 

let is available 5-element Band 3 aerial with 10ft 

mast and Type 6 mounting 


. List price 162/6 
from your Model No. HL60. Band 1 
dipole plus 5-clement Band 3 
dealer aerial with ‘ U ’ bolt clamp 


assembly for fitting to existing 
masts up to 2in. dia 

List price 62/6 

Model No. HL61/3K Band | 
dipole plus 5-element Band 3 
acrial with 5ft. stand-off mast and 
wall beckplate 


Prov. Pat. Nos. 21958/55 and 
21893/55 


List price 84 

Model No. HL61/5K. Band 1 
dipole plus 5-clement Band 3 
aerial with 5ft. stand-off mast and 
chimney lashing equipment 

List price 92/6 


SALES DIVISION: BICESTER RD., AYLESBURY, BUCKS. Tfeiephone: Aylesbury 1467/3/9 


OrtB/2278 
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Wayne 


X BAND OSCILLATOR 
Type $.381 


The Oscillator employsaco-axial cavity 
5\/4 long and operates in the 4} transit 
time cycle of the CV.2346 Klystron. It 
will oper ate over the wavelength range 
3.0-3.55 cms with a power output con- 
stant within2db. Power Supply and 
Modulator Unit Type Z.121 is available 
for use with this oscillator. 


RADIO FREQUENCY BRIDGE Type 8.601 


A wide range bridge for the measurement of 
resistance, capacitance and inductance between 
15 Ke/s and 5 Mc/s. It will measure complex 
impedances balanced and unbalanced and between 
any pair of terminalsina three terminal network. 


DECADE POTENTIOMETER 
Type K.112 


Five decades of Minalpha wire resistors 
arranged in potentiometer form to give 
ratios between 0 and 1in steps of .00001. For 
ratios between 0.1 and 1, the accuracy is 
better than .01%. Total resistance 100,000 
ohms—applied input voltage 300V maximum. 
The assembly is specially aged for long- 
term stability. 


FOR DETAILS OF THE RANGE WHICH INCLUDES 

AF HF and VHF Bridges Signal Sources Component Test Gear 
Microwave Apparatus Special Purpose Equipment 

WRITE OR TELEPHONE 


THE WAYNE KERR LABORATORIES LTD - NEW MALDEN SURREY MALDEN 2202 
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FLEXIBLE SHAFTING 


for REMOTE CONTROL of ELECTRONIC EQUIPMENT 


® RADIO TUNING Flexible Shafts give freedom in design because 

® INSTRUMENT CONTROL they can be run between any two parts and 
® COMPONENT COUPLING eliminate alignment problems. 

The S. S. White Company produce Remote 

e Control Shafts to meet any requirement. 


co. OF CREAT BRITAIN LTD. 
SIMBUSTRIAL DIVISION 


Britannia Works, 25-31 St. Pancras Way, London, N.W.! 


Telephone: EUSton 5393 R.C.l 


W & L COMPONENTS LTD 


8 CAMDEN HIGH STREET, LONDON, N.W.I. Tel Eus 7844 (near Mornington Crescent Underground) 


F M TUNER 7 VALVE RADIOGRAM CHASSIS DC to AC CONVERTER 


An extremely sensitive 5-vaive tuner | Three Wavebands 


with internal power supply for AC SW 13.6 m. to 50 m.; MLW. 

Mains 200/250 volts. 2 position switch 195 m, to 550 m.; L.W. 800 m. to 

for Gram and F.M. (tuner switched off 2,000 m. eS that AC 4 
in Gram position) 7 latest type valves: !2AH8, 6BY6, a we Cae sengatd 

Permeability tuned and temperature | 6AT6, 12Ax7, 2-6AQ5, 5Y3. Push | changer from your DC Mains using this 
compensated against drift Pull Output. AC Mains 200/250, | effective 50 cycle electronic converter 


Geared drive with illuminated cali- | Output transformer fitted. Large | Input 200/250 DC. Output 200/250 v 
brated dial Valve line-up: ECC85 twin | illuminated dial. Sockets for speaker | AC 25/30 watts. Variable frequency 


triode as grounded grid RF stage and | and pick-up. 4 position wavechange and output controls. Valves: Osram 


mixer. 6B)6 |.F. amplifier 6BJ6 limiter | switch. High RF and IF coils. 
6AL5 ratio detector 6V4 rectifier. Special detector circuit for high gain 277 and two KT5S5’s. In Push Pull. 
Your existing radio or amplifier con- | and superior A.V.C. Complete with | Frequency stable with Mains Varia- 
verted to FM in a few minutes knobs, tions from 190 to 250 volts. Easily 
Price £13 15 0 Complete Price £12 12 0 (inciuding Tex) fitted. Full instructions. 
(including Tox) Carriage and Packing 7/6 extra 
Carriage and Packing 7/6 extra, AC/DC Models 10/- extra. Price £7 10 0 Complete. 
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9 Oclave realism 


The G.E.C. metal cone loudspeaker gives lifelike reproduction 


of any type of sound over a range of 9 octaves. This includes 
the whole musical fundamental range with overtones. This 
gives the true tonal quality and character that all music 


lovers demand, 


from a single unif 


Sound engineers will appreciate the simplification—and the 
improvement in performance—which has been achieved by 
combining these qualities in a single unit—*smooth response 
over a range of 9 octaves with extremely good low frequency 
response . . . “negligible inter-modulation . . . “unequalled 


transient response due to special coil and cone construction. 


for only £8.15.0 __ 


Thig is a professional instrument but its remarkably low 


price makes it particularly valuable to the home 
constructor. It must be used under the correct 
conditions to obtain optimum results. Cabinets 
have been specially designed for use with 

this speaker. Home constructors are 


invited to write for details 


Metal Cone Loudspeaker 


THE GENERAL ELECTRIC COMPANY LTO. MAGNET HOUSE, KINGSWAY W .C.2 


66 Wmetess Worip NovemsBer, 1955 


LINE OUTPUT TRANSFORMER 


TYPE LO. 352 


“L.O.352” IS THE TYPE NUMBER OF AN 

ENTIRELY NEW ALLEN LINE OUTPUT 

AUTO-TRANSFORMER NOW AVAILABLE. 

Note the following “ Star” features 

*% EHLT.: 14 to 18 KV. 

% EHLT. Regulation: Better than 5 MQ. 

% Audible Whistle: Negligible. 

* Application: Self-running, Square-wave or Sawtooth 
ven. 

% Associated Valves: PL8i, PY81. 

% Associated Yoke: Allen Type DC605/C. 

% HLT. Rail: 190 volts for 14KV. 

% Core Material: Mullard Ferroxcube (earthed). 

% Scanning Angle: 72 degrees. 

% Suitable C.R.T.s: Any “ wide-angle” tub>, from 14 to 


2lin. 
Manufacturers are invited to write for further details and prices. Home Constructors 
Please send S.A.E. for recommended circuit diagram and details. 
COILS FOR WIRELESS WORLD F.M. TUNER 
FMC 102 Aerial Coil ‘ 7/- each 
FMC 103 R.F. Inter-valve Coil ..... 5/- each 
FMC 104 Oscillator Coil si - . Th each 
FMC 101 LF. Transformer . italia 7/6 each 
FMC 151 Ratio Detector Transformers... 25/- each 


(Crystal Diodes built-in) 
(Specialists in high-grade television components) 


me 
ALLEN COMPONENTS LTD. 197. tower RICHMOND ROAD, RICHMOND, SURREY 


MUREX LTD (Powder Metallurgy Division) 


Sintered Magnets provide consistently high 
RAINHAM, ESSEX. Rainham Essex 3322 


magnetic properties in large quantity pro- Telegraphic address: Murex, Rainham, Romford Telex 
London Soles Office: CENTRAL HOUSE, UPPER WOBURN 


ion. rat ues on request. 
duction. Technical catalog n reques LACE WLI. EUSun 6265 
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PROOUCTS 


MANUFACTURERS OF : ATTENUATORS AND FADERS - STUD SWITCHES © TOGGLE SWITCHES 

PUSH BUTTON SWITCHES © FIXED AND ADJUSTABLE WIREWOUND RESISTORS - HIGH 

STABILITY CARBON RESISTORS . “METLOHM” STABILITY RESISTORS . WIREWOUND 

POTENTIOMETERS © MIDGET 8.7. CHOKES © KNOBS, DIALS & POINTERS ~ TERMINALS 
PLUGS AND SOCKETS 


HIGH STABILITY 
CARBON RESISTORS : 
iw., 4w., Fw., Iw. and 2w. types available at 1%, 2% 4 
or 5°% Resistance Tolerance. ¢ 

Complete range fully R.C.S.C. Approved. 


For full details please request High Stability Carbon 
Resistor Leaflet, HSC1/3. 


Painton High Stability Carbon Resistors are now 

available with an improved coating protecting the carbon 

film, and the smaller sizes (Types 72 and 73) can be 
supplied as insulated Resistors. 


“ 
%, 


Bors, sosssenensennannnennouancnnetat | ©) Al N T @) N sopsunsueesasseussesonnnsnonsnecssseede 
Northampton England 


BY APPOINTMENT TO THE PROFESSIONAL ENGINEER 
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—-TUNERS- 


The combined V.H.F. Frequency and World Wide Amplitude 
Modulation Tuner uses a tuned R.F., self oscillating additive 
mixer, 2 x LF. amplifiers, and Radio Detector on the V.H.F. 
band tl with completely stable tuning. The AM section uses a 
tuned R.F. stage, F.C., High gain |.F. amplifier with variable 
selectivity, and delayed Amplified A.V.C. on all wave bands. A 
Cathode Ray tuning indicator is fitted and operates on all channels 
and bands. Available in two types. 

SS/FM 16-50 m.; 195-550 m. ; 800-2,000 m. A.M. 87.5-100 mc/s. FM 
SSE/FM 12.5-37 m.; 35-100 m; 90-250 m.; 190-550 m. AM. 87.5 

100 me/s. FM. 


For three years the FM81 has received the acclaim of the trade and private user alike. 
Completely stable tuning, distortionless output, high AM reject ratio, and tuning 
indicator are some of the many features that make it the most sought after FM 
tuning unit to-day! New valves and circuits now make possible the FM8! Mark Ii. 
Similar in size and appearance to its famous predecessor but with the following 
improved features. 

@ Increased gain at the @ Very low radiation @ High level noise limiter 

aerial of over 20 db. into aerial, 


@ Easier installation with choice of three @ improved A.V.C. characteristics. 
escutcheons: Gold, Silver, Bronze. 


C. T. CHAPMAN (Reproducers) LTD 


RILEY WORKS, RILEY STREET, CHELSEA, S.W.10 
FlAxman 4577/8 Export Enquiries Invited 


EXPERIMENTAL 


CUUM FURNAGE 


$lb. Capacity 


oe 2 Oi OOO a 8 


: 
a 


There is no need to emphasize the great technical 
acvancements expected from the vacuum treatment 
of metals. Let us simply say, vacuum-cast ingots 
possess higher density because evolved gases are 


eliminated . . . higher tensile ductility . . . better 
stress and rupture strength . . . improved fatigue 
nas and creep properties . . . greater purity. 


The EDWARDS }jlb. capacity model, illustrated, 
enables the research engineer to carry out sintering, 
melting and casting up to a temperature of 1 ,800°C. 


ve 


For better vacppm service... sawncras. CAZou TOAONTO 8 moa 


EDWARDS [G3] VACUUM mm Zac 


SOME AGENTS THROUGHOUT THE wom 


MANOR ROYAL : CRAWLEY - SUSSEX CRAWLEY 1500 (10 LINES) EDCOHIVAC CRAWLEY 


ah te eee, Se =" 
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INDEPENDENT SIDEBAND ~agg 
RECEIVER Type GFR552 


... developed to British Post Office 
specification, and used on their 
international circuits 


| The Independent Sideband Receiver type GFR 552 is 
designed for operation on long-distance, point-to- 
| point, short-wave radio links forming part of the inter- 
national trunk network. On independent sideband 
| working, the GFR §§2 provides facilities for the reception 
| of two single sideband signals, each 6 kc/s wide, one 
above and one below the frequency of a reduced-level 
| pilot carrier. Each sideband will accommodate either 
| two 3 kc/s wide telephony channels, or several voice 
frequency telegraph channels. The GFR §52 may also 
| be used for reception of single sideband or double 
sideband transmission. In the case of the second 
| application this receiver offers two advantages: firstly, the 
| absence of non-linear distortion which occurs in normal 
d.s.b. receivers when signals are subjected to selective 
| fading conditions; and, secondly, the ability to select 
upper or lower sideband for demodulation, dependent 
| upon which is freer from adjacent channel interference. 
| The circuit and chassis layout of the GFR §§2 closely 
follow that of the Mullard Receiver GFR §51, which was 
| manufactured for the British Post Office to their design. 
Special features of the GFR §§2 include a high order of 
| oscillator stability and freedom from cross-modulation 
| through which cross-talk between channels or inter- 
modulation between wanted and unwanted signals 
| might occur. A brief technical summary is given below. 
More detailed information supplied on request. 
| FREQUENCY RANGE—4-30 Mc/s. 
| NOISE FACTOR—+etrer than 7 dB over the band. 
SIGNAL TO NOISE RATIO—z25 dB for 4 microvolts peak sideband 
| input over the band. 
CTIVITY—The response is flat within 24 dB for sideband 
| frequencies between 100 c/s and 6000 c/s. At 10 kc/s from the 
carrier frequency the response is —60 dB relative to the pass band. 
| A.F.C.—The a.f.c. system operates effectively with a pilot 
carrier level of —26 dB relative to 1 microvolt (which corresponds 
| 
I 


to a peak sideband level of 1 microvolt and a signal to noise ratio 
of 15 dB). 


NON-LINEAR DISTORTION— Third order intermodulation products 
which might result in cross talk between sidebands do not exceed 
—s50 dB relative to the sideband levels. 

OUTPUT— Variable up to+ 14 dB relative to mW into 600 ohms. 


Mullard 


a“ SPECIALISED ELECTRONIC EQUIPMENT 
“~~ 


MULLARD LIMITED, EQUIPMENT DIVISION, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 
io (1486) 
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Tungsten Carbide and Rubies... 


machined t ultrasonics 


Glass, ceramics, tungsten carbide, synthet i: 
gems and a host of other brittle materia! 
difficult to machine, can be shaped with ease 
by the Mullard ultrasonic technique, using 
soft cutting tool and an abrasive slurry 


Holes of any shape—cwurt by high-speed 
reciprocating tool 


Cutting tools—made of mild steel or brass 


Close tolerances—as tight as 0.0005 in 
depending on fineness of slurry 


Smooth surface finish—-9-/0 micro-inches 
readily obtainable 


Simple to operate——as easy as a rotary dr ‘ 
No industrial hazards—no rotating part 
No heating or stressing of workpiece. 


Mullard 


SPECIALISED ELECTRONIC EQUIPMENT 


Mullard 


Pedestal mounted 250W 


Ultrasome Machine B.769 


Bench mounted 50W 


Ultrasonic Machine E.7680 . . 
MULLARD LTD + EQUIPMENT DIVISION - CENTURY HOUSE « SHAFTESRBURY AVE - WC2 
(m1480 


Crm, | 


CONTACT COOLED 


an 

hese compe re.) @ 8 for H 

uoblies to bend | «band |1! converters write ' 

Sept: WLW.) ' 

on 

EFTI*GHO'S® BRAKE & SIONAL CO. LTE. | Y 
or! Wee e's "roat Lon'on, 1. TEL: TUR, egae § 


wu lis ; 
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y 


‘limited space’ 


‘ THERE’S 


a 


/ PLACE 


for Plessey | “CASCAP” 


CERAMIG DISG 
CAPACITORS 


With the birth of CASCAP, many of the inherent 
difficulties in the design and production of certain types of 


Radio and Electronic equipment were instantly overcome. 

They were, of course, mainly considerations of space and 
economy in relation to the final product's performance 
Compact, reliable and inexpensive, CASCAP capacitors ranging 
in value between 0.0005 mfd. and 0.01 mfd. are readily available. 
They are ideal for radio and electronic applications such as 

R.F. decoupling where precision of capacitance value is 


not of primary importance. 


A NEWER APPLICATION. The present-day demands for 


compact items of electrically operated merchandise — mostly 


Further information 


‘ i 
in the mass consumer field—give CASCAP a new and 6 cupptied tn Massey 


important role to play. Publication No. 728. 
In view of the legal obligation to install suppressors in such A copy will be mailed, 
products as electric razors, hair driers and the like and together with a sample 


the space limitation factor in fabrication, CASCAP certainly 
Cascap capacitor, at 
provides a timely answer to what would otherwise have been 


a considerable problem to manufacturers. your request. 


Cascap Capacitors are produced by 
THE CHEMICAL & METALLURGICAL DIVISION OF PLESSEY - WOOD BSURCOTE WAY - YOWCESTER WORTHANTS 
® rca 
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MINIATURE 
SOLDERING 
INSTRUMENTS 


MODEL 
6 


7 - 


MODEL V4 Moc 
6A 7," _ 
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5 DIFFERENT MODELS TO SUIT 
ALL YOUR REQUIREMENTS, 
HEATS UP IN 30-45 SECONDS, 
ROBUST CONSTRUCTION — 
NO CERAMICS OR MICA USED. 


FOR GREATEST EFFICIENCY, 


see | aha cn gbaw ce ie cst ELEMENTS 
Be 4 MANUFACTURED BY SOLDERING — i 
L LABORAT : 
“rr rm ey pa. 
’ sumption Voltage 
SOLE DISTRIBUTORS ria | std weeks | 6 oe | Bic Diomesor | Weight | Length) Price a 
watts 2 146° 50 . oak oe a 
3 TOWER HiIL ace a 
" = a m: 64 25/- ’ 
ANTEX LONDON, EC} = acts | Sonly | 5/32" 4mm) O.S0n. | 6 ~ 
one : ROYal 4439 tiwen | 6128 ( “i Tt 
= e 24 5 mm) | 0.25 “| 
eee et euuae corens THAN 16 FOREIGN 6A 6 watt yor ~- (4 ).25 oz 6 25 1/8 
PERIOR QUALITY 18 ALSO é é St eee 6 5- | We | 
watts 6 only 1/16" (1.6mm) |02502.| 6” : 
mm 25 oz 6 25)/- fixed 
xed bit 


APPRECIATED 


* Model ti 


Jean-Mi hel T« 
45 Avenue 


Messicurs, 


J’attendais de finir ma 
REFLEX” pour vou® écrire et yous 
¢ de mon acquisition. 


heureux ¢t fie 
bien voulu me donner, 


que yous avez 
acoustique en tout point remarquable 


effets superbes dans 1 
soupente, 


que j'ai installé une 
déplorable. Je vous félicite donc 
{auts Parleurs 


yos merveilleux t 
Free Translation 


Dear Sirs, 

1 have been 
Brick Reflex to 
proud | am ° 
which you have 


secured an acoustic cl 
apartment are, 


lorable acousti 


write and let you 
f my acquisition. 


The results in my 
of the almost dep 
installed 


previously 
our marvell 


again on ¥ 


construction du 


non appartement, ot 
un acoustique 
une fois de plus pow 


waiting to finish th 


been good enough to 
rain which is in every 


1 congratulate you 
ous Loudspeakers 


ysello, 


Jules Ferry, Tunis 


“ BRICK 


dire combien je suis 
Grice aux conseils 


j'ai réalisé unc chaine 


, les resultats sont en 
b javais, depuls 
presque 


ne construction of my 
know how happy and 
Thanks to the advice 
give me, I have 
way remarkable 
in fact, superb, instead 
c system which I had 
therefore once 


special High Temperature Model 


(—— A letter from TUNIS! 


SPEAKER UNITS 
W 15/CS 
SUPER 8/CS 
SUPER 3 


Brick structure 
for 9 cubic feet 
reflex loading in fs ine ® 


corner of room. a 
Further details on a ie 
request. } —T 


see ee hs be removing, redecora- 
eo uilding a house are strongly 
0 construct a brick enclosure 

cost is low but the results are superb. 


Wharfedale 


WIRELESS WORK 
Ss 
idle - Bradford - Cootanine 


Tel: IDLE 1235-6 
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A NEW TECHNIQUE IN HIGH SPEED 
WAVEFORM MONITORING 


BANDWIDTH : 
10 kc/s to 300 me/s 


INPUT IMPEDANCE OF EACH PROBE : 
Approx. | pf (input element of variable 
capacity divider) 
MAXIMUM SENSITIVITY ¢ 
Full Scale Deflection for 1 Volt input 
TIME SCALE; 
Variable from .05 microsecs to 5 microsecs 
RECURRENCE RATE OF MONITORED WAVEFORM : 
100 c/s to 10 ke/s 
CALIBRATION : 


Provision is made for accurate 
measurement of time and voltage 
scales of a waveform 


PREVENTION OF JITTER : 
A circuit is incorporated 
for providing a stable 
display when a monitored 
waveform is jittering with 
respect to its driving pulse. 


HIGH SPEED RECURRENT WAVEFORM MONITOR TYPE 500 


The wide bandwidth and high sensitivity 
of the instrument as well as the very high input 
impedance result from the use of a sampling technique. 
During each recurrence a measurement is made of the instantaneous amplitude 
of one point in the waveform. This measurement is amplified and applied to 
the cathode ray tube as one co-ordinate of a graph of the waveform, During 
subsequent recurrences, instantaneous measurements are made of different 
points, resulting, after about 100 recurrences, in a complete graph. 


fee )©6METROPOLITAN-VICKERS 


information, 


Member of the AEI group of companies 


ummm Leading Electrical Progress 


——_ . @ 
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High quality material and 
Bullers ceramics | weve x 
pressed products. 


FOR INDUSTRY Prompt delivery at com- 


petitive prices. 


We specialise in the manufacture of —PORCELAIN FREQUELEX 
for general insulation for high-frequency insulation 
REFRACTORIES PERMALEX & TEMPLEX 
for high-temperature insulation for capacitors 


7 BULLERS LIMITED 


MILTON + STOKE-ON-TRENT - STAFFS 

Phone: Stoke-on-Trent 2138! (5 lines) - Telegrams & Cables: Bullers, Stoke-on-Trent 
tronworks ; TIPTON, STAPFS London Office : 6 LAURENCE POUNTNEY HILL, E.C.4 
Phone: Tipton 169! Phone: MANsion House 9971 


5 = 


ovanl peniection- 
LOWTHER FM Mk.II TUNER UNIT 


EXCLUSIVE LOWTHER DESIGN AND BUILD 


Advanced circuit technique includes @ tuned R.F. 
Pentode stage @ separate oscillator valve @ Pentode 
mixer ® high gain I.F. stage ® limiter stage @ 
FOSTER-SELEY discriminator @ Automatic 
frequency control valve ® cathode follower output 
® 50 c.p.s. injection “‘ check tune.” 


“< 


N.B.—Only Lowther offer all these features. 


os. SS 


Lowther FM Mk.II Tuner £22. 
Plus £7.6s. 4d. P.T 


Existing AM/FM tuner units can be modified No finer sound than that which is broadcast can 
for A.F.C. Apply for details. be attained. Lowther gives you just this. 


THE LOWTHER MANUFACTURING COMPANY, 


LOWTHER HOUSE, ST. MARKS RD., BROMLEY, KENT, ENGLAND. Tel.; RAVensbourne 5225 
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THe SECOND WN A SERIES IN THE INTERESTS OF A BETTER UNDERSTANDING OF VIBRATION TECHNIQUE 


do you 


that a vibration 
amplitude of. -00/ 
500 c/s represents an 
acceleration of 


about 25 ‘g’ 


+ 

a 

| . 4 

| ) ” 0 80 0 
FREQUENCY Ys 


6 


* 

» 

The vibratory force required to 
move a mass load at high 
frequencies is approximately equal 
to the inertia force, Mass x 
Acceleration. Fig. 1 shows the 
amplitude response required for vibration testing of aircraft equipment 
and Fig. 2 shows the peak acceleration curve for the same conditions. 
For a total mass of, say, 10 Ib., it can be seen that the force 
requirements increase enormously as the frequency is increased. A 
vibration generator with a force output of at least 250 lb. would 

be necessary to perform the tests at 500 c/s and, of course, the same 


unit can be used for the lower force output. 
A 


ACCELERATION UNITS ——o> 
7 x 


200 ~ om 


ry ry oO 0 
FREQUENCY “¢ > 


If you have a vibration problem— 


ad fatigue testing, torsional or flexture testing or sirum- 
tural investigation — consult Goodmans first, The 
Goodmans Vibrator Range includes models developing 
+ s00 lb. to a midget with force output of +2 lb. 


* 


* 
W rite tor full details to “* Vibration Dept. W” 
& 
| Meaty 


SOODMANS INDUSTRIES LIMITED * AX'OM WORKS * WEMBLEY * MIDDX. ; Tel ; WEMbiey 1200 (6 lines) 
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CITY SALE & EXCHANGE LTD [iiiieeseehireg 
BARGAINS IN GUARANTEED SECONDHAND EQUIPMENT 


Twin Baffle for Sin. speakers ; ; ai i7 6 
Wharfedale \0in. Bronze Speaker aoo 
Vitavox K.1220 High Flux Speaker ooo 
Hartley-Turner 215 10in. Speaker ; a7 10 0 
Decca P.A4 Portable Push-pull Amplifier, in meta! 

carrying case : ininieaes 4i2 10 0 
Acoustical Quad Amplifier 412 0 0 
R.D. Jnr. Latest Type Amplifier. As new aieo 
R.D. Jnr. Corner Horn with Axiom 102 speaker aieo 
Chapman FM6i Tuner. As new 4% 0 0 
R.D. 4-stationed Pre-set Tuner . . oeeeo 
A ical Quad 4 i d Pre-set Tuner £10 0 0 
Val Radio 200-watt D.C./A.C. Converter 4100 0 0 
Wharfedale HS CR 3 half-second Separator #0 0 
Goodsell Pre-amplifier, wich filcer 410 0 
Chapman $/SE Tuner, complete with push-pull amplifier, 

tone control and power pack ae 
H.M.V. de Luxe }-epued Auto-change Record Player, 

Zheads. Listed 29 Gns. ... 4 0 0 
Plus-a-gram ODansette Portable Record Player. 

Listed 26 Gns. As new .. 7 aie i@ 0 
Leak T.L.12 Amplifier and Pre-amplifier me @e0 
Connoisseur 2-speed Transcription Gram Unit, with 

Connoisseur pick-up, 2 heads and transformer <6 15 0 
Decca 2-speed Transcription Unit, with 2 XMS heads aoo 
Garrard &.C. 75A Record Changer, with 2 Decca 

XMS heads .... . 41414 0 
Decca P.A.9 Deccola Amplifier . F 4i7 0 0 
perguese é-valve Push-pull Amplifier. in perfect order 47 Gns. 
English Electric Console TV 29 Gas. 
Bush Iéin. Console TV, ficted for commercial a0 00 
we 6-valve Radio, magic ve 41212 0 

- owther P.W.1/P1 Corner Speaker. As new 55 0 0 

We offer ex stock :— R.D. Jnr. Pre-amplifier #10 0 

Trucord Push-pull Amplifier, in case, with |0in. speaker £16 0 0 

Leak TL/I0 amplifier, and Point One preamp. €28 7 0 Tannoy Base Speaker, |5in............09+ a. 2 0 6 
Pamphonic Victor. Asnew . paduteabinesedndbbases 45 Gas. 


93-94, FLEET STREET, LONDON, E.C.4 Phone: FlEet St. 9391/2 


j 
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SPECIALISTS 


™ * itl a 
~ 4 - 
ms - 

4 : REGO 

Delanco "’ is the registered Trade name of the Anglo-American Vulcanized 

Fibre Co. Led. covering the wide range of Electrical insulating materials 

produced by the Company. 

It Is your assurance that raw materials and components supplied are of the 

highest quality and workmanship. 

Technical and Research Staff are available to assist in the solution of any 

problems you may have connected with Electrical insulation. 

Representatives are available in all parts of the United Kingdom. 
= ie 
oo LET US QUOTE FOR YOUR REQUIREMENTS — 


\ 
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LY ‘ BATH STREET, LONDON: RNS 


SMM y UAAAAATITLLALALAA 


\ ‘ \ ‘ K 7 _— 


ena ere em 


Iw Wier vec Worn NovEMBeER, 1955 


NOVEMBER, 1955 


FOR HIGH QUALITY 


ELECTRONIC MINIATURES 


Make contact with Ardente Acoustic Labora- 
tories Limited, for details of hi uality 
Miniature Earphones, Transformers, Switches, 
Volume Controls, Plugs and Sockets; also of 
the widely-known ARDENTE Hearing Aids. 


“crt —t 


PRLQVENCY © CRE 


The latest Miniature Earphone is characterised by its high 
efficiency and slim, elegant appearance. The curve shown 
above was taken on a Post Office type 1§ c.c. artificial ear 
and the dotted lines represent the 95% confidence limits 
alculated from a batch of Earphones of this type. 


Controlled methods of manufacture, in which the magnet 
n each unit is individually adjusted and aged; plus a 
jetailed inspection procedure which includes an automatic 
urve trace on each Earphone, ensures a uniform product 
of high quality and reliability. 


\ wide choice of impedance values can be produced to 
weet the designer's needs. 


SUB-MINIATURE TRANSFORMERS 
~ (| be featured in cur next advertisement in this 
cro; details will eladly be sent upon avolicatioc 


ELEGTROKRIC 
COMPONERTS 


~ XN 
ARDENTE 
— Details on request to 


ARDENTE ACOUSTIC LABORATORIES LTD. 


Springfield Works, Horn Lane, Acton, London W.3 
Telephone: ACOrn 4161-1282 


Are you searching “AVAILABLE NOW!! 
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TAPE DECKS 
MARK IIIU SERIES 


Technically identical with 
the world-famous Deck 
supplied, in bulk, to Recorder 
Manufacturers. With 8.5.5. 
sense of tracking, it is fully 
approved for playback of 
pre-recorded tapes. List 


— Price remains at 22 gns. 
A Details of complete recorder: incor- 
porating the TRUVOX Tape Deck are 

available on request. 

The full range of Truvox Tape 
propucl Recorder Components and 
en Accessories Is listed below—send 

| for fully descriptive leaflets. 
TAPE DECKS ' AMPLIFIER ‘ RADIO JACKS 
FOOT CONTROL © TELEPHONE ADAPTOR 
MONOSET & STETHOSET HEADPHONES 


CORNER DIFFUSION SPEAKER 


TRUVOX LIMITED 


Sales Office: 15, LYON ROAD, HARROW, MIDDX 
Tel.: Harrow 9282 
Tech. & Serviee Depes.: 328, THE BROADWAY, STATION ROAD, 
HARROW, MIDOK Tel.: Harrow 4455 


Wrroeor pee 
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. TELCONNECTORS 


a ae ; ee 
a 


co-axial plugs > 


eries plug 


o 

; and sockets 

° - 

: = . 

. The connectors illustrated are designed tor use with the smaller 


diameter R.F. cables, such as Telcon PT.1.M, PT.11.M, AS.60.M, 
—_ Mounting etc. Produced for instrument designers and general application, 
Socket, type 58¢ oe . 
, the 58 Series Plug and Socket has a capacitance of less than 


7 uuF. The 58C panel mounting socket shown will 
faa accept any plug in the 58P Series. 
‘ ) {// types are readily available in various sizes and combinations 


4, 


“ 
* con Write for publication T/1 


THE TELEGRAPH CONSTRUCTION & MAINTENANCECO.LTD 
Head Office: 22 Old Broad Street, London, E.C.2 Tel.: LONdon Wall 7104 
Enquiries tw: Telcon Works, Greenwich, London, $.£.10 Tel.: GREenwich 3291 


oe VARIABLE 3-SPEED 


CONNOISSEUT’ GRanoruone MOTOR 


We present an entirely new three-speed unit operating at 
334. 45 and 78 r.p.m. The full 12in. turntable is lathe- 
turned and manufactured of non-ferrour material. The 
main spindle is precision ground and lapped to mirror 
finish and runs in phosphor bronze bearings. The synchro- 
nous motor is dynamically balanced and resiliently mounted, 
making it virtually vibrationless, with low noise level and 
low hum induction 


The speed change is arranged mechanically and gives a 
2% variation on all speeds, the synchronous motor running 
at constant speed at all settings No braking action is 
employed to obtain speed change 


It is suitable for playing standard transcription and micro- 
groove recordings Input voltages 200/250 v. A.C. 50 
cycles or, as specified to order for 200/250 v. A.C. 60 cycles, 
or 110 y. A.C. 50 or 60 cycles. Mounted on jin. die-cast 


bow d 15fin. x 13}in. with 3fin. clearance distance below 
motorboard. Speed selector turret is fitted at ict rear of 
motorboard. On-ofi switch at left front also releases pressure 


NEW SUPER LIGHTWEIGHT PICKUP MARK II giving an extended sg ed aratct ge wae BE gphe gy meng pe ee 

frequency range on L.P. disc. Pickups unless otherwise ordered W hen used with these 
Head only (Standard or Microgroove) £7 + P.T. £2 9%. 10d Total £9 %. 10d. os iy ne ake Oe - a low aa 
Pickup with one head 9 3s. Od. + P.T. €3 Se. 2d, Total £12 8s, 24 Price: £20 + P.T. £7 2s. 6d. Total £27 2s. 6d 


OVERSEAS AGENTS: &. Afric W. L. Procter (Pty. Lid. 69 Strand 
° dtreet, Cape Town. Acstraiia: J. H. Magrath & On, (Pty, Led., 208 Little 

A. R. SUGDEN & CO. (Engineers) LTD. iicisSeryctcre” cma sem tts tanta 
lee th Read orente 5, nla rte ow eel ura bau ones 

Ltd., Head Office, 12/14 Courtenay Place, Wellington Hong Kong 

WELL GREEN LANE : BRIGHOUSE : YORKSHIRE ths cts. )'itist ymin to | frm Smt Singuran 
Phone: Halifax 69169. Grams: Connoiseur, Brighouse street, Philadelphia, 3. Pa, Audio Supply Laboratories, Nickels Arcade 


Buildings, Ann Arbor, Michigan 
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WEYRAD 


A COMBINED AM/FM RECEIVER ENABLES YOU TO ENJOY THE HIGH QUALITY 
OF B.B.C. TRANSMISSIONS ON V.H.F. WHILE RETAINING FACILITIES FOR THE 
RECEPTION OF MEDIUM AND LONG-WAVE BROADCASTS. 


COMBINED AM/FM COIL PACK-—-TYPE B.60. 
Completely assembled with four-position switch, valve holders, 
screens and all associated components. Designed for use with 
valves types 6AM6 (R.F. amplifier on FM only) and 6BE6 (fre- 
uency changer AM and FM). 

inedsions-—whdch 34in., length 44in. (plus switch spindle). 

Overall Depth 4}in. 

PRICE 71/9 pius 23/4 P.T. 

TUNING CONDENSER 

The B.60 is designed for use with a special 2-gang condenser 
having separate sections mounted on a common rotor shaft. 
The low capacity sections are selected by the switch for FM 
tuning. 

PRICE 22)-. 

TUNING SCALE TYPE TS60. 

Printed on glass in 3 colours. Calibrated with station names on 
L.W. and M.W. Frequency calibration only on FM band. Size 

9in. x 4}in. Pointer travel 7in, horizontally. 

COMBINED AM FM |.F. TRANSFORMERS AND RATIO 

| DETECTORS. 

x a ere > | .F. type P2I/I, price 12/6. R.D. type P21/2, price 14/2. 


THESE COMPONENTS CAN BE ALIGNED WITH VERY SIMPLE TEST EQUIPMENT, CIRCUIT DIAGRAMS AND 
ALIGNMENT INSTRUCTIONS SUPPLIED. 


WEYMOUTH RADIO MFG. CO., LTD., CRESCENT STREET, 
WEYMOUTH, DORSET 


toe ~-—- ~~ 
a ae 


MODERN ELECTRICS LTD. 


Tel.: TEMple Bar 7587. 
164 Charing Cross Road, London, W.C.2. Covent Gdn. 1703. 


Cables: Modcharex, London 


Export enquiries welcomed immediate delivery from stock Prompt attention to post orders 
| GARRARD | UNITS TEST EQUIPMENT LEAK PICK UP 
TAPE RECORDERS C80OM A ai7 9 6) v 2 Heads with Dia- 
GRUNDIG TK12 ... 70 gns. RCBOM ACIOC @% 3 5; AYO mond Stylus ......... €20 19 
GRUNDIG TKS ... 45 gns.| 20! Transcrip nnn GS 3 8) Medel g ins 623 10 O FERRANTI 
_ Type TA/AC .... £10 16 0 ee 415 10 2 
GRUNDIG TK819 95 gns. Type TA/B with Decea @ 7 mee P 
« 
GRUNDIG TK820 heads . G14 ON) Wide BendSigiGen... 430 0 6 acon PernenEs 
3D 98 gns. CONNOISSEUR Valve Characteristic Mic 22(C ; “440 
de pena 2A) | Variable 3 speed a7 26 Meter Mk. il c75 @ 0 Mic leave tor shoes “100 
76 gns. SPEAKERS TORY. Moteiplie oS ibe Sect (Cryseal) ase 
Model 8 aso 
VORTEXION 2A... 80 EMS. | pL essey Carrying Cases’ tor LUSTRAPHONE 
VORTEXION 2B ... £99 12in.1Sohm_.... a1 0 Models 7, Band 40 3 0 wou & +4 : 
ynamic 
W.8. STENTORIAN ADVANCE 
The fefening Reseeting. [age DTI case 4210 6) HI (Sig/Gen.) as 0 0| “Uarnittes ase 
Mee ee 750i. 1.200%. 600%. | HF.8I0 . aoe 6-2 (Sig Gen.) = | 4 RVA Ribbon Te 
HF.912 a?é VMC (1 
FERROGRAPH HF.1012 tapped coil COSSOR | FIL INDUSTRIES pone 
a). 3 7.Sor |S ohms 4 17 6) " Oscilloscope 1035...4120 0| Ribbon .., ais o 
FERROGRAPH 45 - 49 GOODMANS Oscilloscope 1052...4104 : 0 MICROPHONE STANDS 
SRUNEIS BAR? > - = ~| Axiom 150 Mk. It 410 15 9| Volt: Calibrator 1433 418 5 0 Heer, d extensions... 43 12 6 
. - Axiom 102 ° <9 18 2 TAYLOR able Stand . a1se@ 
EM! 77 “- = | Axiom 101 u £612 1 AM mew Taylor Test Gear in LEAK AMPLIFIERS 
1 88 35 21 
reo. 760 oe a, peaneeeste: as 9 0 stock TL.10 complete 7 06 
GEVAERT 35 2 /- WHARFEDALE wns ee 
PURETONE 20. - ' ° PICK-UPS Point 2. TL.25 «(a7 6 
FERROVOICE ie) = | Super 208A ®| scos Hor Pray ee mee 
SOUNDMIRAOR 30- — | WI2CS 0 ’ MULLARD aie 16 © 
Long Playing Tapes now in stock Golden 10 CSB 7 DECCA EAR. 4 wart ove 
encaes nepacauanes super $C ini " XMS Magnetic & 9 S TRIK 4 ware 416 10 © 
EQUIPMENT Bronze !0in. ---.....-.. Fees. (9 1 ALL GARRARD, CONNOIS. 
COLLARO TRANSCRIPTION | Bronze Bin 68 bey nm 3 '7 19 SEUR, DECCA and COLLARO 
Mode! 2010 PX £18 11 11 |) = W.B. Crossover Unit a 10 6 oe HEADS, SAPPHIRE and DIAMOND 
RCS4 £13 4 2) W.8. Tweeter Unic. 4 0| COLLARO STUDIO | STYLI for the above HEADS NOW 
554 Unit ; {8 18 4| Kelly Ribbon Tweeter “a 12.9| TypeOorP aie AVAILABLE 
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A NEW 
directly heated 
subminiature beam 
tetrode for Radio 
Frequency Equipment 

10.16 | 


men (> - 
MAK 


~ 


XR4 


The new HIVAC XR¢4 is 
equivalent to the U.S. Type 


6397. 


It is designed for use as a 


Class A or Class C amplifier 


for output frequencies up 


to 400 Me/s. 


| T or as a frequency doubler 
| 
It is rated at an anode 


| dissipation of 1.5 Watts 


TYPICAL OPERATION 
Filament Voltage 1.25V = 2..5V 
125mA 62.5mA 


Filament Voltage 


Anode Voltage 125V 
Screen Grid Voltage 125V 
Control Grid Voltage -7.5V 
Anode Current TmA 
Sersen Current 1.1mA 
Mutual Conductance 1.¢5mA/V 


BRITISH 


STONEFIELD WAY - 


SOUTH RUISLIP - 
Telephone: Ruislip 3366 


VICTORIA ROAD 
MIDDLESEX 
Cables: Hivec, Ruislip 


November, 1955 


for ULTRASONIES 


“™ os 
™ 
at 


Quartz Crystals of any shape and size cut and 

ground precisely to specification and coated, if 

required, with Gold, Silver, Aluminium or 
Rhodium, etc 


Brooxes Crrystats Lrtp 


Suppliers to Ministry of Supply, Home Office, B.B.C., et 
11/3 TRAFALGAR ROAD, GREENWICH, LONDON, &.E.10 
Phone: Greenwich 1828 
Grams: Xcals, Green, London Cables: Xtals, London 


REPLACEMENTS 


NOW is the time to add to your 
Text Books on Television. 


BOOKS AVAILABLE FROM STOCK 


THE OSCILLOSCOPE BOOK by E. N. Bradiey 5/- net 
RADIO ENGINEERS SERVICING MANUAL by E Malloy 

General Editor, and W. F. Poole, Advisory Editor 42/- net 
TELEVISION CIRCUIT REFINEMENTS by C. H. Banthorpe 5/- nee 


TELEVISION FAULTS by N. Stevens S/- net 
with service intormation of the following models :»— 
Murphy V.120C, Philips 704A and I800A Projection 


Ulera VW72! and W7216 Midland Area, Baird Everyman 
7.29, Engtish Eleccric 1550M, Marconiphone VTS3DA 
TELEVISION RECEIVER PRACTICE by Roy Holland, Chief Develop- 


ment Engineer, Scophony Baird Led 5/- net 
TELEVISION RECEIVING EQUIPMENT by W. T. Cocking 18- net 
TELEVISION SERVICING MANUAL by Edwin N. Bradley 4/6 net 
with service information of the following models :— 
G.E.C. 87.7092, R.G.D. 2547R, Pye DI6T, Murphy Vii4 
and Vi1l6, Invicea TIO!, K-B CV40, Ulera V470 


To facilitate speedy handling your order terms o 
business are C.W.O, C.0.0 Please add 
postage and packing (1/6 up to 10/-, 2)- up to £1, 2/6 up to @) 


or Pro Forma 


We have over 2,000 different Transformers in stock 
and Tuner Unite to convert most sets for Band III. 
Send 1. to-day for handbook and Convertor Leaflet 


REPLACEMENTS 


134/136 LEWISHAM WAY WNEW CROSS 5.E.14 TiDeway 3696-2330 
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NER CO. LTD 


Better Quality 
TRANSFORMERS 


A Woden Transformer will 
fulfil the most exacting 
specification, combining high 
precision and utmost reli- 
ability in service. 

Both research and produc- 
tion are centred on the 
manufacture of first-class 
idly tested equipment at the lowest 
possible cost consistent with 


quality materials and 
workmanship. 


> ws 


STAFES Tel: BILSTON 41959 


BILSTON - 


P.O. TYPES TO YOUR 
~ SPECIFICATION 


Standard or special COILS and CON- 

rACTS up to 80,0000 and up to 8 c/o’s. 
600 and HIGH-SPEED TYPES also 
Supplied 


LARGE 
STOCKS 
OF 
KEYSWITCHES 


The 
KEYSWITCH CO. 
ALL POST OFFICE EQUIPMENT 


Enquiries to Sales Manager, 
126, KENSAL ROAD, LONDON, W.10 
Telephone LAD 0666 and 4640 
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HARTLEY-TURNER 
SOUND EQUIPMENT 


We should like once again to draw attention 
to the Hartley-Turner Super Control 
Pre-amplifier. 

This unit is designed to feed the output from 
Tape recorders, Crystal and Tee 
Pick-ups and Radio Tuning Units to the 
main amplifier. 

Employing sub-miniature valves and highest 
quality components throughout, this unit 
combines efficiency with simplicity of 
operation, reliability and compactness. 


BRIEF SPECIFICATION:— 

4 Switched input channels. Input sensitivity 
1 volt, positions 1 and 2; 25 mV., positions 3 and 
4 for 14 V output from the Cathode follower 
output stage. Separate continuously variable Bass 
and Treble controls: Bass variable + 25 db at 
40 c/s. Treble variable 10 db to + 10 db at 
10 Ke/s, Power requirements 250 V D.C. 3mA 
6.3 V O.9A 

Whole unit completely screened and enclosed in 
metal case 10}in shin, =< Shin. 


Full particulars sent free and post free on application 
to 


H. A. HARTLEY CO. LTD. 


152, HAMMERSMITH ROAD, 
HAMMERSMITH, LONDON, W.6 


Telephone: RiVerside 7387 


Special Note for Overseas Dealers: 
lf you require any items of communication 
equipment and are not already served, our 
Purchasing and Export Departments can help 
you. Let us know your requirements. 


SMITH’S FOR 
TECHNICAL BOOKS 


Books on radio theory, prac- 
tice and maintenance for the 
beginner and books on new developments in 
circuit design, new components, methods of 
application, and the established text books 
can be obtained through 
your local Smith's shop or 
bookstall. Books not in stock 
at the branch can be quickly 
obtained from Head Office. 


ie, 
W. H. SMITH & SON 


FOR BOOKS ON ELECTRONICS 


Head Office: STRAND HOUSE, LONDON, W.C.2 


r—— M. R. SUPPLIES Ltd.—— 


(Established 1935) 
Largest stockists of F.H.P. Geared Motors—tul! details in our List GM/256, 


request. Production and Research managers please note 
ali lect material, are for immediate delivery, Prices nett. 
ELEC MAGNETIC OOUNTERS (atest U.P.0. type Brand new, lin. square by 
fin long. Counting ap to 0,000 Resistance 3,300 ohms. and suitable for operation 
200 volte D.C. for high-speed counting, 230 volte A.C. (slower speed) or in anode 
rrent 10 milliamps), (despatch Od.) 
LONDEX RELAYS . a imited offer. Type LF, 230 v. A.©. coll, 2-pole 
make, 6-amp. ewitching (e new), 22/6 (des. 1/-) 
RESISTANCE MATS, 7}\n. by Sin., 22 ohms 3 amps. Hach 60 volte 3 amps., bank of 
four in ser 140 volte 72 For heating or regulators. Brand new, 1/9 each 
ides Od Your for 6G, carr. 7 
TUBULAR HEATERS, 4ft. long, 40-wattse, 220/250 volts, 29/6 (des. 4/6) 
AIR THERMOSTATS for frost protection. Bx-A.M., brand new, boxed. Switching 
mm at 32 log. FP. and off at 4 leg. ¥ (with considerable range adjustment). Capacity 
‘ pe. (2 4/6 (des, 61), 45/- dozen 
INSTRUMENT nectirteas, full-wave copper oxide, with leads, 5 mA., @/- 
USIVERSAL MAINS MOTORS. 200/200 ¥. AC /DL,, With HP A fine bargain 
for many purposes. sewing Machines (for which they were made), Drills, Grindstones 
trowgte oe tors = sere and Gtirrers, ete. Size long, Zin. by 4)in overall. Shaft 
pre Open type, ball bearings od new, 37/6 ides. 2) 
ow VourAGE FANS 6.8.0), @/i2 +. DO, Suitable for cars, caravans, boats, et< 
Overall te 6 wn 6 dia. Brand new, 22/6 ides. 4 
EXTRACTOR ‘PANS ery well made new units much below normal price, 200/250 ¥ 
A.© (induction motor—ne interference counting frame and back grille, ready 
for easy mount, VW mpeller (12,000 ftjbr.), @5/5/-, with 10in. impeller (16,000 
ft /ber if 2/6 ea, either 6) 
SYNCHRONOUS TIME SWITCHES (ai) 200/250 ¥ One on and one off at any 
in wall-moant metal housing with gines 
window er wal . perfect, 58/6 (des. 2/-) Also brand new Sangamo 
20/786 v. OO synchronous) in compact plastic housing 4in. dia. by 3)in. deep 
providing op to three on-off operations per 24 bourse, with day-omitting device (use 
optional), capacity 90 amps., £5/8/6 (des Also Smith's “ Relyon,”* 2007250 9 
50 ¢. @ynehronous Controlling two eiremts, exch with two on-off operations 
pry am each 2-amps capacity, io die-cast housing 6jtn. by 4pin. by Jin., 2B/ 
(dee. % 
sracHRoNous BLECTRIC CLOCK MOVEMENTS, 200 vase ¥. 60 ¢. with spindles fer 
hours, minutes and seconds hands. In plastic dust cover Spin. dia., Zin. deep, with 
flex, ready for wee, 27/G ides. 1/), Set of three hands, in good style, for 5 
ADJUSTABLE COUNT ERPOISE LAMPS (Terry). Extended arm length 2? 
jointe and epring counterpoise, to bold at any angle. Wired and fitted 6 BC holder end 
tilting shade. A few at 35/- (des. 2/4) 
HIGH DUTY AIR BLOWERS (4.0 Powered with B.T.H. 0.4 b.p. Induction 
Motor, 220/240 ¥. 0 «. | ph. Diameter of blower cowting 18tn. overall, depth Tin. 
Round inlet 6)in. dia. rectangular outiet Sin by éin. Duty appre. 1,000 «. ft. per ois. 
Brod new, £15 ites. Bngiand 10/- 
RADIAL STUD switcH with 20-etud tape, make before break, Sin. square by 
dia. deep, with am 
SMALL GEAR coxR c o In die-east housing 
fin. « 2fin tin Viol shaft pin. dia. x lpin Kall bearings, trenemission up to 
10th b.p., 4B/~ des. 1/6 


M. R. SUPPLIES, Lid., 68 New Oxford 8t., London, W.C.1 
Telephone : MUSeum 2958 
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An essential reference book for ALL users of TRANSFORMERS & CHOKES 


GR 
HY GARDNERS RADIO LTD., 


— 


Somerford, Christchurch, 


WRDNERS RADIO 


CATALOGUE 


The tull catalogue is availabl- 
free to industrial concerns 
An abridged edition is for- 
warded to private users 


Hants. Tel. Christchurch 1024 


xx**SUPERIOR RADIO SUPPLIES*x*x 


SUPERIOR BUREAU 


An elegant 
cabinet in 
richly figured wal- 
nut veneer, internal 
panels in polished sycamore. A drop front 
lid covers « sloping, uacut control parel 
(i4in. long = 1O0}in. high) alongside which 
is an uncut base-board (i7}in. long x 
I34in. Back to Front). The inside of the 
drop front lid is panelled in beige leatherette 
in the lower part of the cabinet are two 
large storage cupboards (i3;in high, 7jin 
wide, \64in. deep). The lid and cupboard 
handles are in chased Florentine bronze 
Overall dimensions (33in. high, 34in. long, 
i64in deep). Price 417. Plus 15/- carr 
Send for Cabinet Leaflec 


DULCI BAND 3 
T.V. CONVERTER 


TYPE |. K.O. PATENTS 


A compl self-cont 4d unit, suitable 
for converting all makes of T.V. Housed 
in @ polished wood cabinec size Jin. x 10in. x 
Stin. All channels are iron core tuned with 
pre-set adjustments. input signal equalis- 
ing is provided. Valves Z77, Z77, 12AX7, 
6X4. Power supply, A.C. mains 200/250 
volts. Service daca available on request 
Price £9/9/-. Plus 3/6 post and packing 


F.M. AND A.M./F.M. 
CHASSIS 


Send for details of the licest types of 
High Qualicy V.H.F. Tuners snd Amplifiers 
suitable for Band 2 Also, complete 4 
Wave-Band 9%Valve Push-Pull A.M./F.M 
Quality Radiogram Chassis 


DISC PLAYERS 


Specially designed for the HI-Fi enthusiasts 
and home constructor. These Disc Players 
consist of the lacest Three-speed Auromaric 
Record Changer, complete with crystal 
turn-over pickup-head for long pia in and 
standard records This unit is + @ nted 
on a Sycamore veneered base winch is 
complete with ficced mains lead, and screen 
ed pick-up lead, ready for conneccing up 
Brand new and boxed 

Price €10/16/-. 


Plus S/- pose and packing 


The "SUPEREX 55” 
ATTACHE PORTABLE 
BUILDING COST 67/15)-. 


Plus 3/6 PLP 


@ Really out ding quality. 

@ Four Vaive Battery Superhet. 

@ Long and Medium Wave-lengths. 
@ Perfect Reception in All Areas. 
@ Rexined Cabinet 10) «x 6) «x Sin 
@ Very simple Construction. 

Send 1/6 for “ Superex 55 °° Constructior 
Bookler 


TERMS: Cash with order or C O.D. 
Extra charge for C.O.D. U.K. and N. 
Ireland only. 


PERSONAL SHOPPERS WELCOME 


Shop open 9 a.m. tw 6 p.m. Monday to Sat. 
urday, | p.m. Thursday 


(W.W./N) 37 HILLSIDE, 


STONEBRIDGE, LONDON, N.W.10. Tel: ELGAR 3644 
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8. H, MORRIS & CO. (RADIO) LTD. EST. 40 YRS 


(Dept. W.W.) 207 EDGWARE RD., LONDON, W.2.__—s Tel.: AMBassador 4033 & PADdington 3271 


BAND 3 (COMMERCIAL) 


For the Home Constructor 


THE NEW PREMIER TELEVISOR 


| 13 CHANNEL DESIGN 


SUITABLE FOR USE WITH ANY POPULAR WIDE ANGLE TUBE 


DESIGN |. Includes a Multi-Channel Tuner (Channels 
1-13) continuously variable 40 — 100 Mc/s and 170- 
225 Mc/s. The Tuner is supplied wired and tested and 
is complete with valves, all connecting leads and fixing 
brackets. 

THIS DESIGN MAY BE BUILT FOR £34/9/7 (pius cost of 
C.R.T,). Packing and carriage extra, 

DESIGN 2. Channels 1-5, tunable from 40-68 Mc/s 
THIS DESIGN MAY BE BUILT FOR £30 (plus cost of 
C.R.T.), Packing and carriage extra, 


% Constructors who have built Design 2 (5 Channels) 
may convert their receivers to Design | for £6, this 
price includes Multi-Channel Tuner, New Vision 
Input Coil and full instructions. 

% All coils supplied for these two Superhet Receivers 
are PRE-TUNED ASSURING ACCURATE ALIGN 
MENT and EXCELLENT BANDWIDTH. 


% Duomag permanent magnet focusing with simple 
picture centring adjustment. 


tr Exceptionally good picture “hold” and interlace. 
Noise suppression on both Sound and Vision. The Televisor may be constructed in 5 easy stages: 


(i) Vision, (2) Time Base, (3) Sound, (4) Power 
BLING COMPLETELY ISOLATEO PROM THE MAINS BY X Pack, (5) Final Assembly. Each stage is fully covered 
DOUBLE WOUND MAINS VnAscoronreen, ALL Pasesy in the Instruction Book, which includes layout, circuit 
Aged gM % Al «AB ; diagrams and point-to-point wiring instructions 

The Instruction Book also inciudes full details for con- 

verting existing Premier Magnetic Televisors for use 

with modern wide angle tubes. All components are 

individually priced. 


instruction book 3/6, Post Free. includes details of both designs 


CONSOLE CABINETS 
For 14", 16" and 17" Televisors 


A handsome Walnut Cabinet that wil! be a fitting housing for a 
first-class Televisor. 


Folding doors are fitted to cover the Cathode Ray Tube when not in use. 
A flap is eg con which gives access to the preset controls on the front 
edge of the Chassis. A baffle board suitable for a |0in. Loudspeaker and 
all the necessary Tube and Chassis bearers are included. The overall 
dimensions of the Cabinets are the same: Height 38hin. Width 19in. 
Depth Top !9in. Depth Bottom 2Iin. 


TUBE ESCUTCHEONS 
i7in. White Moulded 21/- (pee. & post 1/6 
17in. Bronze Moulded, complete with Protective Glass ) 
l4in Black Moulded 
Dark Soreen Filter suitable for l4in. Tobe 
Dark Sereen Filter suitable for 16m. and 17in. Tubes 


eee 


vetyrens theeus fe ~ BE 7 901 


H.P. TERMS : DEPOSIT £4.10.0 & 


PRICE £1 3- 10. 0 PLUS 21/- PKG. & CAR. 10 MONTHLY PAYMENTS OF 61.0.0 
TERMS OF BUSINESS: with order or C.O.D. ever £), Please inaieine, 
add 1/-for Post Orders under 10) -, 1/6 wmder 40/-, unless otherwise stated —4 


NOVEMBER, 1955 


4-WATT AMPLIFIER)! 


MAY BE 
BUILT FOR 


Plus 2/6 Phe 
& Carr 


£4.10. 


Valve line-up 6317, 6V6 and 6X5, FOR AC. MAING 


200/290 VOLTS. Output Transformer suitable for either 
obm or 15 ohm Speakers. Negative feed-back ls applied 
from the secondary of the output Transformer over the 
whole Amplifier to the input stage giving an exeelient 
frequency response. Due to the high gasn and wide range 
tone controls any type of pick-up may be used. Overall 
sise 9 x 7 =x Sin. Price of Amplifier complete, tested and 
ready for ose, £5/5/-, pius 3/6 pkg, and carr 
Bteel case Guished black crackle with engraved panel, 


21/- extra 
INGTRUCTION BOOK, 1/- (Post Free) which includes 
detailed 


Assembly ané wiring diagram, also a Stock List 
o! priced components 


ALUMINIUM CHASSIS 18 s.w.g. 


Substantially made trom Bright Aluminium with four 
sides 
7 x 54 x Gin 4/- 10 x 8 « Sin, Ve 
7x 3) x Qin 23 13 x 10 = Sin. 
0} x 45 « Gin 3 14* 10 * Sin 7/1 
10 x 8 x pin 5/6 16 x 10 « Sin. 8/ 
12x 9x pin q/- 16 x 8 x Qhin. 8/- 
14x 9x 2pin 7/6 
ALUMINIUM PANELS 18 s.w.g. 
7x Gin 1/3 7x dn. J. 
0} x Gin 48 0) « 4in J 
10 = Gtr / 10 x Tin. V1 
12 « Pix 2/ 12 « Tin 2/ 
14 = Oe ay 14x Tin 2/1 
16 « Gin. 16 « 17te 
Or 4 20 « Tin 
x Vin 6/2 2 x Ti 4/1 


ILLUSTRATED LIST AVAILABLE 
GIVING FULL DETAILS OF BUREAU 
TYPE CABINETS 


A RANGE OF BAND 3 AND om. 
AERIALS 1S NOW AVAILABLE 


"9 per 1 werd. 
Teletron Ferrite Rod Acrials. ‘Medium 
Wave 8/9. Medium/Long Wave 12/9. 


1155 RECEIVER UNIT 


GRADE 2 
ghtiy 


Air spaced co-axial wire, 


POWER SUPPLY UNIT 
WITH OUTPUT STAGE 
FOR ABOVE 


aa 


jones plage for connecting the Power Pack to the Re 


ceiver are inctuded The 6V6 output stage comple’ 
with Output Transformer and Gin. speaker ie built into 
the anit Price @5/5/- plus 5/- packing end carriage 
Hype gy OUTPUT TRANSFORMERS. 1 6V6 into 
5/6, post tree 

T1144. BRAND NEW COMPLETE WITH VALVES 
£2) 19/6, post and carriage 7/6 

MEtES RECTIFIERS. Miniature type with weds 1-5 

6/9 poet paid 


SLIDER RESISTANCE. Geared adjustments, 7.5 ohms 


4 12/6, powtage and carriage 1/6 
HEAVY DUTY L.7. TRANSFORMER. Primary 4 
180-280 volte, 06 epoias. Secondaries 4.2 ¥. We. 43 9 


10 &. 26/-. post 


ROTARY RESISTANCE. Wire-wound heavy duty 4k 
bus, 7/6, postage ead carriage L/- 


ge emd carriage 2/6 
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AN F.M. TUNING UNIT COMPLETE 
IN EVERY DETAIL INCLUDING ITS 
OWN POWER SUPPLY 


ror £12 . 12 . 0 casn OR 


H.P. TERMS DEPOSIT £4. 5 . 4 AND 
10 MONTHLY PAYMENTS OF i6/8 
PLUS POSTAGE AND PACKING 5)- 


The above tuner incorporates the latest 
type permeability tuning unit with cover- 
age of 66-103 mc/s. Radiation less than 26 
eae ” metre, ensuring no inter- 
ference neighbouring Television 
Receivers “chie type of fault is present 
in many of the Tuners at present offered 
for sale to the public). 


Only two controls, a gear driven slow 
motion tuning control and an output 
volume control. Dial size Iijin. =x Jin 


HOME CONSTRUCTORS. All the indi- 
vidual com to build the above tun- 
ing unit may be purchased including valves 
for £10/10/-, plus pkg. and p. 26 


wi H.F. Bin Unit type UTHO0 permea.- 
,» coverage 84-103 mcs. Price 

395 ‘including tax) Valve ECC8S extra, 

as used in above receivers. 

LF type U.9.970 inter-ctage, 10.7 mo/s., @-110. Coupling 

factor unity, prise Ve. 


Ratio Filter type UREA? @-75, @2-105, price 10/6 


db 4 


Cc 4 


containing full de- 


PREMIER RADIO COMPANY 


tails “ot amma me and point-to-point | 


wiring di 
FM. Aerial s, 16 post free. 


TSL ELECTROSTATIC 
LOUDSPEAKERS 


Electrostatic speakers 
reproduce those missing 


frequencies beyond &- 
10 ke/s and reproduce 
frequencies up to 20 
ke/s. By adding one or 
more of these units to 
existing domestic loud 
speaker systems, the 
remarkable quality of the 


V.H.FP. transmissions and the 
superb brilliance of modern 
L.P. recordings can be faith 
fully reproduced Pull 


P instructions for incorporating 
t x i -y into existing 
| installations is inclu with every speaker 


T LSH 75 ce 12 
Type LSH 100 "price 21/- 
SEND 2jd. STAMP FOR OUR 
1955 CATALOGUE 


s ‘including also details of 


RECTIFIERS 
E.4.T Peneil Type 6.7.0 
Kaas (600 ¥ lima vy 
Kia 5.2 kV li mA - 
KW4>) (3.6 KV ima i 
Kajoo =—4 kV i mA 
Ka/i00 #8kV } mA 
Na/160 129 kV i mA 
KS/180 14.49 1 mA 
LT. Type 6.7.0 
Type RMI 125 v 60 mA 4- 
Mo 196 ¥ 120 mA 
RMS 0125 9 125 mA 
hM4 200 ¥ 200 ma 18/- 
L.T. Type Pull Wave 


sew 
“<<< 


PREMIER BAND Ill 
CONVERTER 


Suitable for Premier 6", 9, of 12° televisor, 
Will fic into existing cabinet Complete with 
own power supply, tested and ready for use. 
Switch operated for either Band | or Band Ii! 
programmes 


Price £7.7.0, 


This Converter is suitable 
Televisor, 


plus packing & postage 3/6. 


for use with any 
Home Built or Commercial. 


PREMIER VARIABLE IMPEDANCE 


“MATCHMAKER” M.0.15 OUTPUT 
TRANSFORMERS 

Designed to meet the demand for an efficient variable 

ratio Output Transformer 1) ratios from 14:1 te 60:1 


all centre tapped and can be used to match any output 


alves either single of push-pull Clase A,’ ‘ABi,* 
ARZ’ or BB’ te any low lmpedance speech coll or 
unbination thereof Primary Inductance 60 henries 
watts sadic 100 mA. Price 46 


MINIATURE TUNING CONDENSERS 


gang .0006 mid with trimmers, 6/9. 


RADIOGRAM CHASSIS 


3 


Valve 3-wave 


hand Buperhet 
Receiver cover 
« short, mediem end long waves. Using the latest 
mintatare all-glass valves, overall chassie sige layin « 
in. high « Gin deep, dial rture L0in. « 4410. BRAND 
NEW, READY vok Use AND £10. 5 
GUARANTEED 


Vostage and packing 10/- 
Or on Hire Purchase terms, deposit @2/5/- anc 9 monthiy 
peymente of @ 


m of abowe receiver with ferrite rod serials 
un aA 4- end 
' 21/06. FP. a PF. lo- 


PORTABLE TAPE RECORDER CABINETS 


All Rexine covered 


£12/12/-. oF on 


ntbly 


terme, deposit 


paymente 


Tape Dee Amplifier Typ Price 
Lane Mk VI Premier Mk. Vv! 96 
Trovoxr Mk Iti LAP T.D1 i 
Truvoe Wk til Preuder T.D2 

frovox Mk ITI Truvos ¢ Tbs a- 


Pas Poetage end Packing 5/- 


We carry « ap ag eg stock of com 
ponents by al 


WILLIAMBON AMPLIFIER KIT 
15 gns. pu 74 v.40 


HP. Terms; 
Deposit £3.16.9 & 12 monthly payments 
ow t.i4 


This Kit is absolutely complete and all 
components are guaranteed exactly to 
author's specification 

Complete, wired and tested £20 or on 
HLP. Terms. Deposit £5 and 12 monthly 
payments of £1/7/6. Pkg. & Post 10/-. 
Williamson output transformer 3.6 
ohins secondaries £4/10/-. 

Williamson chokes 12H 
Pully shrouded 19/6, 30H 
shrouded 11/9. 


150 mA. 
20 mA. Pully 
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PRE-AMPLIFIER 


AND TONE CONTROL UNIT 


Suitable for use with the 
Quality Amplifier 
votwme controis Tone control, 
treble boost and cut. Output volume control, (tte 


Steel bos 10)is. «Sin. ~ 3in., sliver hammer 
with 


Williamson or any 


mate LT 6.3 volte, 9 amp 
7 ye Fe AT voltage available 


‘itted tn the Pre-amplifier 


PREMIER RADIO COMPANY 


ther 
Two ewitched inpute with pre-set 
basse boost and eu 
4 int 
Aniahed 
complete black Perspex panel engraved in stiver 
Le 4 HT 266 volte 
if over 
ase volte, te enable the correct dropping Resistor to b« 
Completely wired. Leated an 

supplied with Veives tor £5/5/-, postage and packing 2// 
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PREMIER MAINS TRANSFORMERS 


All primaries are tapped for 200-290-250 + mains 40-190 
All primaries are screened 
175-0-176, 00 mA., 40. @ le, 4¥. @ 


106 mA., 6 ¥. @ 2-3a., 63% 


@2-36 
SPSG1A, 950-0-460, 150 mA.,4¥. @ 2-48..44 @ 
tie, 44. @ ita. 4v. @i-2e 
SPO58, 350-0-450, 160 mA . 6 ¥. @ 258 
238,63 je 
SP426A, 200 as 634, @280.,6.3 
® t-ha., 64. @ 26 
250-0280, 80 mA. 6.3 9. @ ta 
¥. @4e 
dy 


634.¢@ 


0-0-8350, 60 mA., 6.3 
200-230-250 output 3 ¥ 


E.4.T., primary 
x4 9, tapped 2 
.T. TRANSFORMER, primary 210 v., 
secondary 4 Kv.andiv 
FORMER, primary 210 v 
~ secondary 6 Kv. andy... 


230 ¥., 


, ov 


3-BAND SUPERHET 
RECEIVER 


MAY BE 
BUILT FoR £7.19.6 Pig. & Carr 


Latest type Superhet Circuit using 
4 valves and metal rectifiers for opera- 
tion on 200/250 volte A.C. mains. 
Waveband coverage — short 16-50 
metres, medium 180-550 metres, and 
long 900-2,000 metres. yor, line 

6KS freq. changer, 6K7, 

Detector AVC and first Ke, ove 
output The attractive cab to 
siin hich, Py agg size oy 

6}in, hi n. can be sw 

in either vainer or applied 
BAKELITE of WOOD. Woo a 
Book i/- post free, which includes 
asmembiy and wiring d — also « 


Plus 2/6 
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TRF RECEIVER 


MAY BE BUILT 
FOR 


£5.15.0 


The circuit is the latest type TRF using 3 valves and 


Metal Rectifiers for operation on 200/250 
mains. Waveband covers 
medium wave and 


\2in, tong, 64in. high, Shin 
in either wa 


mene Assembly and wiring diagrams, 


detailed stock list of pri P 


| ai 


tte cones tant 


Build these NEW PREMIER a 


Pius 2/6 Pkg 


&@ Oarr 


@ is 180-550 metres on 
e metres on long wave 
The dial is illuminated and the Valve line-up is 

H.F. Pentode, 6/7 Detector and 6V6—Ourcput 
The areractive Cabinets to house the Receiver size 
deep, can be supplied 
NUT or IVORY BAKELITE or WOOD 
INSTRUCTION BOOK I/- (post free) which 
also 
Stock List of priced components 


ALL-DRY 
BATTERY 


PORTABLE RADIO 
RECEIVER 


MAY BE 
BUILT FOR 


Plus 2/6 Pig 
£7.8.0 aad Carr 
4 miniature Valves in a Superhet Circuit 
covering medium and long waves 
Rexine covered Cabinets !ijin. x !0in. x 
Sin. in two contrasting colours. Wine 
with Grey Panel, or Blue with Grey 
Panel, please state choice when ordering 
THE SET MAY BE USED EVERY- 
WHERE—home, office, cor or holidays 
INSTRUCTION BOOK 16 (Post 
Free) which includes Assembly and 
wiring diagrams, aiso a detailed 
Stock List of priced components. 


COMMUNICATION RECEIVER PCR2 4-SPEE AUTOMATIC RECORD CHANGER 


Ex. Govt. Manufactured by Pye Lid. 


Vaive lineup RI 

BrSO ‘ARPS 

vo-xG) GailP’s 

Brae (ARPS 4), 

DET., A.V, let 

A.¥, -BUCSS (AR21), Outpat-év6. 3 Wave bands 14-50 
190-970 and 600-9,000 metres. Lo black case vith creckie 
front, tluminated calibrated diai, fly 

end serial trimmer, size i7jin. « 10in . 

sockets for low linpedance ors Supplied complete 


with ali valves acd built-in A.C. power supply. Brand 
new and ready for use 


CASH 212/18/~ Or on U.P. Terma, Dep ~ and 
58 monthly payments of @1/3/6. (Pius Pig. & Post 10/4) 


LOUDSPEAKERS 
BLAC ELLIPTIOAL 7 « # 
PLESSEY is” 
BLAC—2\\0 
BLAO—6in. dia. Moving Coil 3 ohms imp 
PLESSEY...4in. dia.. Mains Boergised, 8 ohms 
imp. (600 ohins held) with Peatode Transformer 18/6 
‘in. dia. Maine Bnergiced, 3 ohawe 


¥ 
imp. (600 chimes feid) 
lin, dia. Moving Coll, 3 ear 26 
S cxme 


Soom 
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packing and carriage 
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10/6 


pecking and carriage 
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—4 "ns Unit designed 
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ia a. =, 


reversible dual 


i } oe Pick-up has extended a 


requeney range. For use on ‘ 
101198: oorass volte WO 


NEW. guaranteed 
and in manufacturers’ original 
carton 
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BARGAIN 


DARK SCREEN FILTER 

is «14 SUITABLE FOR ALL TURES UP TO 
17 10. PLUS PACKING & POSTAGE 1/64 
LATEST TYPE RUBBER ESCUTCHEON SUITABLE 
FOR 17" RECTANGULAR TUBES AT A UPECIAL 
PRICE OF 10/-. PLUS PACKING & rorr 1 ot 
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ACCUMULATORS 


2 volt 10 amp. (by famous maker) 


2 voit 16 amp 


METERS 


External 
Dimensions 
to 


Full Beale 
Ie fleetion Movement 
24 « 2 

2j round 
2) ruend 


RY Therm 
M/c 
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BATTERY CHARGERS 
20-260 +. A.C. Will charge 2 v.. 6 ¥. and 19 ©. Oar 
Battery at | amp. Housed in stroug metal casing 
Finished in Green hammered euamel 
long, Spin. wide, Spin. high 
Guaranteed 19 mthe. The 
above unit |s manula tured 
by PREMIER and does not 
contain Ex-Gevt com 


pomente 35 6 


Pius 2/6 P 


Size 6in 


BATTERY CHARGER KITS 
All \ncorporate metal rectifiers Translormere are suitabie 
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Cat. Ne. 
1002 Oharge 6 volt accumulator at | amp. Restet- 
anet supplied to charge 3-volt Accumuta- 


004 Charges 2, Gand ay sorumuiators at | amp abit 


Germanium Crystal Diodes. GRC. wire ended, 2/6. 
24/- due. 
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Standard 7° reels 1 
Droo-in tape load 
Positive brakes, no taps “ spilling " 
Fast rewind forward or reverse without 
One knob deck operation. 
Amplifier may be used tor 
oe po a ed r 

- of 


ded tapes. 


PREMIER RAnte COMPANY 


latest type continental gilt fittings 


Twe speeds 7; 50 Fi 2e) CS See ¢ Seer ans 8 Geum, 
after braking. 
removing 


yamophone of microphone purposes 
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A TAPE 


RECORDER 
COMPLETE 


*% Case finished in 
Brown & Antique Fawn 
Size 15° 124° = 73° with the ver 


READY FOR USE FOR 
% Microphone compartment. 


IN EVERY DETAIL AND 

£4 HP. Terms, Deposit 

Monthly payments 

f £2.15.0. Plus Packing and Carriage 21/- 

* Complete with ree! of Scotch Boy tape (1,200ft.), spare ree! and 
%& Acos type 33-1 microphone. 


Control panel finished in matehing colours with the tape deck. 
MWiptical speaker of the latest type 7” = 4°. 
Masie eye recording \eve! indicator. 
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SECOND THOUGHTS 
ON 
RADIO THEORY 


2 2 S. NET 


BY POST 25s. 8d 


a helpful textbook 


for the student 


J r 
or the enginee , 
: a useful refresher course 


for all on thusiasts 


an invaluable source of reference 


“Cathode Ray” 


explains... 


For over twenty years, “ Cathode Ray” has been making radio theory—even 
its mathematics— intelligible and interesting in the pages of Wireless World. 
More than forty of his most useful articles are now republished in this 
invaluable book, throwing new light on basic electrical deas, circuit elements 
and calculations. Such things are tco often glossed over by the student— 
and this book shows there is more to them than may be suspected! Order 
your copy NOW! 


SECOND THOUGHTS ON RADIO THEORY 


Published for “WIRELESS WORLD” 
OBTAINABLE FROM BOOKSELLERS OR DIRECT FROM ILIFFE & SONS LTD., DORSET HOUSE, STAMPORD ST., LONDON, 8.2 | 
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take up too much of your time? 


The necessity for “end of the line tests” is recognised on every radiogram 
production line. But you can save time here, as many set makers have discovered 


When you specify the Monarch Automatic Record Changer, a final gram test 
is unnecessary. You can depend upon the B.S.R. inspectors for this, for at the 


B.S.R. factories their word is final 
Harassed production engineers may like to know more of the Monarch. Litera- 
> is available upon request 


NOTE THESE STAR POINTS 


*% Exclusive Magidisk " automntically 
selects Tin., ('in., and in. records, 
intermixed 


Plays up to 10 records at 334, 45 or 73 
rpm 


High compliance crystal cartridge fitted 
with dual sapphire styli. 


" Rotocam " centralized control is simple, 
foo!proo/ and trouble-free. 


Independently tested Monarchs have com- 
pleted equivalent of over 90 years’ fauit- 
less performance 


world’s finest autochanger 
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VALVES, TUBES € CiRnRCUITS 


35. HIGH QUALITY SOUND REPRODUCTION 
Wiwe RANGE or Circuits 


The high quality reproduction obtainable with modern 
audio valves at low cost has already been demonstrated by 
the circuit for a 5-valve 10-watt amplifier introduced last 
year. The *5-10° is now a firm favourite because of the ease 
with which it can be constructed and because it can be 
driven directly by many of the more popular and inex- 
pensive types of crystal pickup. 


sine wave input) is now 14 watts: the hum and noise level 
is —75dB relative to 10 watts: and the basic sensitivity at 
the grid of the EF86 input stage is 40mV for 10 watts 
output with 26dB of feedback. The recommended rectifier 
is the Mullard EZ81, which has sufficient power reserve to 
supply the preamplifier and a radio feeder unit when either 

normal or low loading is em- 


Many constructors will, how- 
ever, be interested in building a 
preamplifier for the °5-10° in 
order to use a pickup giving 40m) 


NEW PUBLICATIONS 


ployed in the output stage. The 
EZ81 has the same pinning as 
the EZ80 originally specified, but 
the total limiting resistance at 


output, perhaps a magnetic type 
or a crystal pickup loaded for 
output proportional to stylus 
velocity. Suitable single-valve 
units of straightforward construc- 
tion have been designed by 
Mullard engineers There are two 
versions of the basic design. The 
first is referred to as preamplifier 
‘A’, and is the one required by 
those who have already made a 
"5-10" in which the treble, bass, 
and volume controls are included 
in the main amplifier. The second 
version is known as preamplifier 
*B’, and is more suitable for those 
who are only just going to build 
the amplifier. Here the tone and 
volume controls are included in 
the preamplifier itself, giving 
more convenient access to the 
controls particularly important 
if the equipment is to be as- 
sembled into a cabinet. The tone 
and volume controls in preampli- 
fier ‘B’ are similar to those which 
can be incorporated in the main 
amplifier (as in the original de- 
sign) but with the appropriate 
changes to component values. 


‘High Quality Sound Reproduction’ is avail- 
able from radio retailers price 3s. 6d. It con- 
tains 48 pages, of which 44 are devoted to the 
designs described elsewhere on this page 
There are 24 pages of information not pre- 
viously published, including 14 pages of con- 
structional drawings. The pages are |0 ins 
by 8 ins. 


The ‘Mullard Maintenance Manual’ is now on 
sale at radio retailers price |0s. 6d. It provides 
the information of most use to the service 
engineer for repairing and maintaining radio 
and television sets and audio amplifiers, and 


‘includes data on valves and tubes for main- 


tenance purposes as well as on the latest 
types. Constructors and designers will also 
find this manual extremely useful as a quick 
reference guide to data. For the complete 
information required in designing new equip- 
ment the Mullard Technical Handbook 
(available on a subscription basis) should be 
consulted. 


To help home constructors starting to ex- 

eriment with transistor circuits a new 
eaflet is available free of charge entitied 
‘Junction Transistors for the Home Con- 
structor’. It contains eight circuits using 
Mullard OC70 andOC7 | junction transistors, 
which are now readily available. Background 
information is included for those who would 
like to go more deeply into the subject 


each anode of the EZ81 must be 
at least 310Q in this circuit. 

Other Mullard circuits designed 
for high quality sound reproduc- 
tion have been published recently 
in Wireless World. A 20-watt 
amplifier, sufficient for a small to 
medium-sized hall, was described 
in the May and June issues. The 
use of distributed load oper- 
ating conditions in the EL34 
push-pull output stage gives a 
total harmonic distortion of less 
than 0.05% at the 20 watts 
nominal output. A 3-valve pre- 
amplifier suitable for this and 
similar amplifiers was described 
in the July Wireless World, and 
the August issue contained an 
article on an f.m. tuner unit 
which can provide the input for 
the 10-watt or 20-watt amplifier. 
Point-to-point wiring diagrams 
and chassis drawings for these 
circuits, in addition to reprints of 
the Wireless World articles, are 
included in “High Quality Sound 
Reproduction’. 

A 3-valve 3-watt amplifier has 
been designed for those who re- 


Both ‘A’ and ‘B’ are suitable for microphone input, or tape 
input with 30dB bass pre-emphasis at 120c/s. 
Point-to-point wiring diagrams and chassis drawings are 
given in the booklet ‘High Quality Sound Reproduction’ 
for preamplifiers ‘A’ and ‘B’ and for the two corresponding 
versions of the *5-10° itself. The booklet also gives details 
of minor improvements and modifications made to the 
original amplifier circuit. Chiefly they are intended to take 
advantage of the high quality of the output transformers 
which have become available commercially and to give 
increased stability at the high and low frequency ends of 
the response. The rated output of the amplifier remains at 
10 watts, but the overload point (onset of clipping with 


quirereasonably high quality atlow cost and with thesimplest 
possible construction. The total harmonic distortion is 1.5%, 
at 3 watts; the sensitivity is 100mV, and the amplifier is suit- 
able for all types of crystal pickup. This amplifier can be 
driven by the f.m. tuner unit via a 5:1 attenuator. An EZ81 
must be included to provide power for the f.m. tuner, 
and the mains transformer must then be rated at 90mA or 
100mA. Preamplifier ‘A’, primarily designed for the 10-watt 
amplifier, is suitable here also; a 5:1 attenuator is required to 
preserve the original basic sensitivity. Without the attenu- 
ator the sensitivities are increased by a factor of 5. Details of 
the 3-valve 3-watt amplifier are available only in the form 
of a leaflet (free, from the address below). 


The free leafiets and further information can be obtained from 
MULLARD LTD., Technical Service Dept., Century House, Shaftesbury Avenue, London, W.C.2. 
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Television Complications 


— television, in its original form, grew up 
pretty much according to plan and, in technical 
matters at least, the situation was always fairly well 
in hand. But subsequent developments, and par- 
ticularly the incursion into another frequency band, 
have shown that it is almost beyond the powers of 
human foresight to envisage all the possibilities of 
trouble. That is why we are glad to see that the 
B.B.C. experimental transmissions in colour, which 
began on October 10th, were embarked upon with 
due caution and with no suggestion that the system 
used will be chosen for a regular service. Accordii 
to the Corporation’s statement, the so-called Britis 
N.T.S.C. system “might prove suitable” (our 
italics). 

The British Radio Equi t Manufacturers’ 
Association, in welcoming start of the colour 
experiments, showed equal caution, and expressed 
the view that at least two years would elapse before 
any decision could be made. 

Naturally enough, the industry is anxious that 
the general public should not be under the mistaken 
impression that colour television is likely to start in 
the immediate future. There is every reason, how- 
ever, why the problems of colour should, in the 
meanwhile, be freely discussed in technical circles. 
Indeed, that applies to all as of television, and 
we sometimes think the official mind is unduly shy 
of the limelight. 

An example of what seems to be unnecessary reti- 
cence has arisen over the transmission characteris- 
tics of the new London station at the tal Palace. 
A B.B.C. statement has just been issued saying that 
it is to work on the vestigial sideband method on 
vision, with the upper sideband partially suppressed; 
the present Alexandra Palace station works on 
double sideband. This change was generally 
expected and, indeed, was foreshadowed in Wireless 
World a couple of years ago; why the delay in 
making the announcement? 

Another of the unexpected difficulties of tele- 
vision has come to light in connection with t.r.f. 
receivers, some of which will be rendered obsolete 
by the change mentioned in the last paragraph. As 
described in an article on p. 526, the use of these 
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receivers, in conjunction with a Band III convertor, 
has been found to produce serious interference 
with nearby receivers tuned to Band I. Though we 
have published warnings against various difficulties 
in the use of convertors, we must admit to having 
overlooked this particular trouble. 


Gallons Into Quart Pots 


WE are constantly being reminded that the world’s 
supplies of such vital commodities as coal and oil 
are running low. But complete exhaustion of our 
resources is never quite in sight, and, if and when 
the worst happens, nuclear energy is confidently 
expected partly at least to make good the deficiency. 

Not so with the radio communication s um, 
in which there are no rich seams yet undiscovered 
and no new “gushers” waiting to be tapped. The 
full extent of our national resources is known pre- 
cisely; these resources are inelastic and all that can 
be done is to use the communication channels we 
have to the best effect. 

One method, which is of great practical signifi- 
cance at present, is to reduce the channel width. 
Many allocations were made on what now seems to 
be an unnecessarily lavish basis. A case in point is 
that of the mobile radio-telephone service, for which 
the channel width as at present allocated is 100 kc/s. 
The possibility of reducing this to 50 kc/s was con- 
sidered in a report made to the Postmaster-General 
some months ago, but no decision was reached. 
Now, as reported on p. 527, a demonstration has 
been given of interference-free working in adjacent 
channels only 25kc/s wide—an achievement twice 
as great as the proverbial one of getting a quart into 
a pint pot. 

This excellent example of channel conservation 
has been brought about by the extension of straight- 
forward and well-tried methods, and so there seems 
to be no technical reason why 25-kc/s channels 
should not be generally adopted in the mobile ser- 
vice, for which there is an acute shortage of space. 
The difficulties appear to be mainly economic, 
though it is understood the new 25-kc/s equipment 
is not significantly more costly. 


Interference from Band-Ill 


Convertors 


Radiation on 45 Mc/s 


Rie advent of television broadcasting in Band III 
appears to add yet another source of interference to 
the B.B.C. transmissions in Band I. The trouble 
arises from Band-I tr.f. set owners who have con- 
verted their sets to receive Band-III transmissions by 
adding one of the popular “universal” convertors to 
the front end of their receivers, These convertors 
usually consist of an r.f. stage followed by an oscil- 
lator/mixer, the oscillator being tuned so that the 
convertor output frequency is the same as the local 
B.B.C. transmission in Band I. 

This I.T.A.-modulated Band-I signal is then 
amplified through the tr.f. stages of the receiver until 
in the region of the detector a signal of several volts 
in amplitude is obtained. Unless the screening of 
the receiver is unusually efficient, a few millivolts of 
this I.T.A.-modulated Band-I signal is picked up by 
either the Band-I or Band-ITI aerial leads and is 
re-radiated. Because of local oscillator drift in the 
Band-III convertor this radiated signal is not of con- 
stant frequency, and variable frequency beats are 
produced with the B.B.C.’s Band-I transmissions. 

The effect on the screen of television receivers 
operating on Band I anywhere within 100 yards or so 
of the offending “ viewer” is extremely irritating. A 
vicious herring-bone pattern appears on the screen 
which is constantly on the move, starting first one way 
and then the other as the re-radiated signal drifts 
above and below the frequency of the local B.B.C 
transmission in Band I 


Additional Complications 


The cause of this interference would seem difficult 
enough to cure as it is, without two more contributory 
factors which make it well nigh impossible. The first 
of these additional complications is the number of 
turf. receivers which are of the a.c./d.c. type and 
therefore cannot be properly earthed. The second is 
the current practice of using unbalanced coaxial cable 
as the downlead from an aerial which is inherently 
a balanced device. This prevents one from consider- 
ing the downlead as a simple transmission line. 

The last-mentioned complication can be remedied, 
of course, by fitting a balance-to-unbalance trans- 
former at the aerial end of the downlead, but if this 
is done without careful thought impedance matching 
problems arise. Theoretically, if correct matching is 
to be obtained, one should use a quarter-wave line 
transformer between the end of the feeder and the 
upper clement of the dipole and a three-quarter wave- 
length line between the end of the feeder and the lower 
element of the dipole. Apart from the complication 
of so doing, however, it would tend to make the collec- 
tion of scrap iron we have on our chimneys these 
days look even more untidy than it does at present. 

Should any readers consider doing this, however, it 
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should be remembered that the mechanical length of 
a piece of coaxial 75-ohm feeder is shorter than its 
electrical length, because of the slower propagation 
rate in this type of cable. The transmission factor of 
tin solid Polythene insulated coaxial is approximately 
0.66 and the matching stubs should be shorter than 
the equivalent free-space wavelength by this factor. 

The problem of providing a satisfactory r.f. earth 
at the receiver input terminals is more difficult. In 
theory the length of the earth wire should be a 
multiple of A/2 where A = wavelength of local 
B.B.C. transmission in Band I. In practice, it would 
appear impossible to calculate this length, due to the 
indeterminate stray capacitances to the surroundings 
of this earth wire and the difficulty of knowing exactly 
where “earth” is at the far end. A semi-practical 
solution is to insert a series LC circuit in the earth 
lead and by varying the L or the C attempt to tune 
the earth wire to an exact half wavelength. If this 
can be done (and so far the author has failed to do 
so) then the receiver input will be at r.f. earth poten- 
tial so far as the Band-I transmission is concerned 
and, in conjunction with a_ balance-to-unbalance 
modification to the aerial system, one will be well on 
the way to solving the re-radiation problem. 

Having stopped the tr.f. receiver “bouncing up 
and down at the end of its earth wire” at LT.A.- 
modulated Band-I frequency, the next problem is how 
to stop the spurious Band-I radiation from the t.r.f 
receiver being passed back up the aerial feeders and 
being re-radiated by either the Band-I or Band-III 
aerials. 

Considering the Band-IIi aerial first, the solution 
in theory is not too difficult. All that is required is 
a high-pass filter to be fitted in the aerial feeder as 
far away from the tr.f. receiver as possible. This 
filter should look like 75 ohms when viewed from either 
the aerial or the receiver if a mis-match is not to occur 
and it should ideally have zero insertion 'oss at Band- 
III frequencies and an infinite insertion loss at Band-I 
frequencies. In practice a simple z-type filter with 
a capacitor as the series element appears to work 
reasonably well, but the calculated values of inductance 
in the shunt arms are so small as to make their con- 
struction largely a matter of trial and error. (To 
obtain the required 0.148uH one or two turns, jin 
diameter air-spaced, are necessary.) In addition, the 
two inductors need to be separated by an earthed 
screen (through which the series capacitor, about 
12pF, passes) to avoid mutual coupling between them. 
The whole filter is then placed inside a fully screened 
box. Such a filter has a designed cut-off frequency 
of approximately 90 Mc/s and a characteristic im- 
pedance of 75 ohms—we hope! 

In practice such a filter makes a substantial reduc- 
tion in the level of radiated interference but is not 
in itself a complete cure by any means. One is 
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still not on 
neighbours 

Stopping the Band-I aerial re-radiating is more diffi- 
cult, and so far no satisfactory cure has been found. 
One cannot put a high-pass filter or even a band-stop 
filter in this downlead because, being a two-way 
device, it precludes the possibility of observing the 
Old Lady of Shepherd’s Bush when one wants to. 

Some Band-III convertors on the market short- 
circuit the Band-I aerial when it is not in use, but this 
discontinuity, of course, tends to set up standing waves 
in the Band-I aerial feeder with consequent radiation. 
A better solution would appear to be terminating the 
unused aerial. feeder in 75ohms and screening the 
termination. 

It will be gathered from the above that the author 
owns a tr.f. receiver and a Band-III convertor of the 
type referred to. Both the receiver and the convertor 
are fully screened and yet he must confess, however 
unknowingly at the time, to causing Band-I interference 
on the opening night of the LT.A. transmissions—a 
fact which a kind but suspicious neighbour was not 
slow to suggest the following day. Since that time 
considerable thought has gone into ways and means 
of suppressing this interference, which in the author’s 
location appears to be a very real problem. A con- 
siderable reduction in the level of interference has 
resulted, but the interference pattern is still visible on 
receivers up to 100 yards away. 

The only foolproof solution would appear to be the 


speaking terms with one’s immediate 


Narrower Mobile 


BAND III is now in the process of being cleared for 
television purposes and when the job is completed the 
space left for private mobile radio users will be only 
about 7 Mc/s. This imposes a severe restriction on 
the development of mobile radio which can only be 
overcome by reducing channel widths. An official body 
has already recommended that the present 100-kc/s 
channel width should be reduced to 50kc/s* but it 
now seems that the belt can be tightened even more. 
Pye Telecommunications have recently demonstrated 
a new two-way mobile radiotelephone, known as the 
“ Ranger,” designed for channels as narrow as 25 kc/s. 
This, of course, makes possible four channels in the 
space occupied by one at present. 

With such close spacing the problem of cross-talk 
between channels becomes really acute, and it is essen- 
tial that good frequency stability shall be maintained 
in the equipment, The Pye transmitters and receivers 
ure crystal-controlled, of course, and the crystals them- 
selves are cut in a manner which gives high stability 


operation (AT-cut crystals). The transmitter con- 
sists of an oscillator followed by three frequency 
multipliers and a power amplifier, with a ulator 


comprising a phase splitter and push-pull output stage. 
An rf. output power of 4-6 watts is obtained and the 
frequency drift is claimed to be less than +0.002%. 
The receiver is a double superheterodyne with two 
crystals and eleven valves and is provided with noise- 
limiting and a.g.c. circuits, Sensitivity is 1«V for 
100mW output, while the frequency drift here is 
claimed to be less than +0.0025%,. 

The equipment wil! work anywhere in the frequency 
range 25-174Mc/s on either single- or double- 


* “Report of the Mobile Radio Committee,” H.M.S om 9d; 
surnmarized in “ Mobile Radio,” Wireless World, May, 1955. 
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conversion of the tr.f. receiver to a superhet, using a 
commercial turret tuner as a front end and dropping 
the existing 45-Mc/s r.f. strip down to the new pre- 
ferred British Lf. of 34.65 Mc/s. As the oscillator in 
such tuners is usually above the Band-I frequency (to 
avoid harmonic breakthrough) this inverts the relative 
position of the sound and vision channels and the 
sound if. comes out at 38.15 Mc/s. This, fortunately, 
is within the range of adjustment of the majority of 
existing sound receiver circuits and no modification is 
necessary. 

Pending this rather drastic step, the author has not 
dared to tune in to the IL.T.A., and is all the more 
infuriated to find that others are now causing exactly 
the same interference as he did on the opening night. 
It is small consolation to be able to show suspicious 
neighbours who “just drop in for a chat” that he, too, 
is suffering the same interference as they are. 

Unless anyone can suggest a lasting, immediate and 
hundred-per-cent effective cure, it is up to all owners 
of tr.f. receivers plus convertors to check without 
delay whether they are radiating this interference. 
Moreover, radio dealers should be discouraged from 
selling these Band-III convertors to any t.r.f, set owner 
unless he has checked that no interference will result. 
To have bought a convertor, to have sniffed the rabbit 
(however young and immature) and not to be able 
to watch his progress is almost intolerable, and yet it 
seems the only way if one is to remain at peace with 
those who live nearby. 


Radio Channels 


frequency simplex, and is operated by a “ press-to- 
talk” switch on the hand microphone. Transmitter, 
receiver and power supply are housed in a steel case 
intended for fitting under the dashboard of a motor 
vehicle, as shown in the photograph below. 

In the demonstration of the equipment, four mobile 
units in motor vehicles were receiving from four 15- 
watt fixed transmitters in adjacent 25-kc/s channels 
(actually 161.725, 161.75, 161.775 and 161.8 Mc/s), the 
mobile transmitters and corresponding fixed receivers 
being spaced from these by 4.5Mc/s (at 157.225, 
157.25, 157.275 and 157.3 Mc/s respectively). In spite 
of this close spacing there appeared to be no cross- 
talk between channels except a slight trace when the 
mobile units had been driven very close to the fixed 
transmitter aerials 
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British N.T.S.C, 


Sales * 


H.P. 


Tests * 


Colour Television Tests 

THE promised television test transmissions in 
colour began from Alexandra Palace on October 10th. 
The system being used in these initial tests, which 
are being radiated outside normal programme hours, 
is the British adaptation of the American N.T.S.C. 
system (see our August issue), Other systems may 
be tried later on 

These tests, which are being carried out in agree- 
ment with the Television Advisory Committee, are 
mainly to ascertain whether a truly compatible system 
should be the final objective. Viewers in the London 
area will have the opportunity of finding out if there 
is any appreciable degradation of the monochrome 
picture 


New Television Stations 

TWO new television stations, both operating in 
Channel 4 (61.75 Mc/s vision and 58.25 Mc/s sound 
have been brought into service by the B.B.C. during 
the past month 

The first, a 1-kW temporary Channel Islands trans- 
mitter at Les Platons, Jersey, at present has to rely 
on the reception of transmissions from the temporary 
station at North Hessary Tor. The permanent Devon 
station will be in use early next year. The signals 
are picked up at a receiving station at Torteval, 
Guernsey, and conveyed to Jersey by a radio link 

The other new station is the permanent transmitter 
at Meldrum, 20 miles north-west of Aberdeen. It 
has an e..p. of 12kW and replaces the temporary 
transmitter at Kedmoss, which has been in use for the 
past 12 months 

Both stations use horizontal polarization. 


OPTICAL ASSEMBLY of the three-tube colour camera which, 


with its associated equipment, has been supplied by Marconi's 
for the 8.8.C. colour television tests. The film and slide- 
scanning equipment being used in the tests was developed 
ond built by the B.B.C. Research Department. 
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and Retail 
Engineering Opportunities 


Rear-Admiral K. H. T 
Peard speaking at the 
farewell dinner to 
Rear-Admiral Sir 
Philip Clarkewhom he 
succeeds os director 
of the navel electrical 
department Sir 
Philip has been nom 

nated for a second year 
cs president of the 
Brit. LR.E 


Retail Sales 
THE 


increase in 


the hire-purchase deposit 
broadcast receivers introduced at the end of July is 
reflected in the survey of retail sales during August, 
prepared by the British Radio Equipment Manufac- 


on 


turers’ Association. It will be seen from the table, 
in which the hire-purchase sales are given as a per- 
centage of the total sales for each of the past six 
months (they are not available for January and 
February), that the proportion of credit transactions 
has dropped considerably. 


Sound Radiograms Television 
Jenuary 98,000 35,000 103,000 2=~C*~S* 
February 99,000 33,000 98,000 
March 95,000 (41%) 24,000 (62%) 85,000 (59%) 
April 79,000 (42%) 16,000 (63%) | 75,000 (59%) 
May 75,000 (43%) 15,000 (68%, ) 62,000 (59%) 
June 74,000 (40°,,) 13,000 (67%,,) 58,000 (57%,) 
July 84,000 (41%) 13,000 (67%) 61,000 (61%) 
August 73,000 (33%,) 11,000 (54"°.) 64,000 (53%) 

677,000 + 160,000 hey "06,000 
Engineers in the B.B.C. 

OPPORTUNITIES for graduate engineers and 


physicists in the B.B.C, are outlined in a booklet 
“ Engineers in the B.B.C.” Of the 4,500 employed in 
the engineering division, 600 are fully qualified 
engineers and physicists and about 2,300 “ engineers 
who may not necessarily be fully qualified academic- 
ally” who are mainly employed on operations and 
maintenance 

Each year the B.B.C. offers a number of two-year 
apprenticeships to graduate engineers and physicists 
who obtain Honours degrees. The course includes a 
period of training at the B.B.C. Engineering Training 
Department at Evesham, six months’ practical works 
training in industry and some months in two or more 
of the specialist departments of the B.B.C. 

The booklet can be obtained from the Engineering 
Establishment Officer, B.B.C., London, W.1. 
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Welsh V.H.F. Service 


PENDING the construction of permanent v.h-f. 
stations in North Wales, a temporary v.h.f. transmitter 
has been installed at the Penmon, Anglesey, medium- 
wave station and was brought into service on October 
2nd. The transmitter, which is horizontally polarized, 
radiates the Welsh Home Service on 94 Mc/s with a 
power of about 1kW. The station will eventually 
have three transmitters—one for each programme. 

V.hf. transmitters are already being installed at 
Wenvoe, Glam., which is is hoped to bring into service 
by the end of this year. 


PERSONALITIES 


F. S. Barton, M.A., 
B.Sc., F.Inst.P., M.LE.E., 
has left the Ministry of 


Supply, where he has been 
since 1946 (latterly as prin- 
cipal director of electronics 
research and development), 
to become defence supply 
adviser to the High Com 
missioner in Ottawa. In 
1922 he joined the radio 
department of the Royal 
Aircraft Establishment, 
Farnborough, of which he 
became deputy head in 
1936, and from 1941 to 
1946 he was director of 
radio engineering with the 
British Air Commission in 
Washington. His father, 
Professor E. H. Barton, F.R.S., D.Sc., was a pupil of 
Hertz in Bonn. 

D. H. Black, M.Sc., Ph.D., F.Inst.P., who has been in 
the Civil Service since 1939, succeeds Mr. Barton as 
principal director of electronics research and development 
at the Ministry of Supply For two years from 1943 he 
was on loan to the Admiralty after which he spent two 
years at R.R.D.E, (now R.R.E.), Malvern. before being 
appointed director of electronics research and develop- 
ment (defence) at the M.o.S., a post which he held until 
1953 when he went to Australia as head of the United 
Kingdom Ministry of Supply staff in the Commonwealth. 
Before joining the Civil Service he was 14 years in indus- 
try, spending the last seven with Standard Telephones 
and Cables. Dr. Black, who is 56, is succeeded in Aus- 
tralia by Dr W. H. Wheeler. 


Dr. A. H. M. Arnold is leaving the National Physical 
Laboratory, where he has been head of the electronics 
section of the electricity division, to become reader in 
electrical engineering at King’s College, London. Dr 
Arnold, who in 1923 graduated from Liverpool Univer- 
sity from which he received the degrees of Ph.D. and 
D.Eng., spent a year at Metropolitan-Vickers before 
going to the N.P.L. in 1926. He is 54 


F H. Townsend, M.1LE.E., director and general 
manager of Cathodeon, Limited, Cambridge, was elected 
vice-president of the British Amateur Television Club at 
the second Amateur Television Convention recently held 
in London. Mr. Townsend joined the Pye Group seven- 
teen years ago and has been with Cathodeon (a member 
of the Group) since its formation during the war. 


J. D. Parker, B.Sc.(Hons.), is the new secretary-general 
of the Comité International Radio-Maritime, of which 
H. C. Van de Velde is president. Colonel Parker, who is 
on the Regular Army Reserve of Officers, was in Royal 
Signals during the war and from 1941 to 1945 was in 
charge of the planning and technical section of the inter- 
services research bureau. After the war he joined the 
Control Commission in Germany as controller of radio 
Before being called up in 1939 he was in the G.P.O. 


F, S. BARTON. 
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W. A. Roberts, A.M.I.E.E., has been appointed regional 
engineer (Midland Region) by the B.B.C. in succession to 
J. A. Cooper, B.Sc.(Eng.), A.M.LE.E., who is retiring 
after 32 years’ service with the Corporation. Mr. Roberts, 
who joined the engineering division of the Corporation 
in 1937, became assistant to the chief engineer in 1949. 
Two years ago he was seconded to the Colonial Office 
as technical adviser on broadcasting development in the 
Colonies and was a member of the Commissions ap- 

inted to study broadcasting in the Gold Coast and 

enya. He returned to the B.B.C. a few months ago. 
Mr. Cooper, who has held his present ition since 1950, 
was previously engineer-in-charge at Birmingham. 


Michael Cooper, B.Sc., Grad.Inst.P., has been ap- 

inted planning engineer for teleciné and telerecording 
by Granada TV Network, Limited, the Monday-to- 
Friday programme contractors for the I.T.A. Lancashire 
station. He had been with the B.B.C. since 1951 where 
he was concerned with the planning and installation of 
studio and teleciné equipment. He was previously with 
Pye (1945 to 1946) and the G.E.C. Research Laboratories 
(1946 to 1951). 


Granada TV Network, Limited, have also appointed 
John C. McKenzie, B.Sc., as television engineer for studio 
planning. In 1952, on leaving the University of South- 
ampton where he obtained his degree, he was appointed 
research engineer at E.M.I. Research Laboratories where 
he was engaged on the initial experiments with the com- 
pletely stabilized c.p.s. Emitron camera tube. For the 
past year he has been in the B.B.C. planning and installa- 
tion department. 


W. C. Pafford, who is both a television engineer and 
a lighting engineer, has left the B.B.C. after 23 years’ 
service te join the Associated Broadcasting Company (now 
Associated Television, Ltd.), programme contractors for 
the London (week-ends) and Midland (week-days) L.T.A 
stations. He became a maintenance engineer at Alexandra 
Palace in 1936 and was later in charge of maintenance 
and war-time operations at the station. 


L. E. C. Hughes, Ph.D., M.LE.E.. who was for some 
years with Londex, Limited, has recently been appointed 
head of the technical publications department of Ultra 
Electric, Limited. We understand that he is compiling 
a reference book on electronics applied to industry. 


Walter Titmus, Assoc.Brit.1.R.E., has taken charge 
of the recently formed industrial controls division of 4 
Solartron Electronic Group, Limited, which he joined in 
June after six years with Plessey’s. From 1929 to 1938 he 
was with the Marconi International Marine Communica- 
tions Compan In 1938 he joined the Army, becoming 
Captain (R.E.M.E.) in charge of the First Airborne Divi- 
sion’s mobile and base radio workshops. From 1945 until 
he joined Plessey’s in 1949 he was with E. K. Cole. 


H. S. Payman, B.Sc., M.LE.E., has been appointed 
general manager of Suflex, Limited, who are now manu- 
facturing polystyrene capacitors in addition to their 
normal range of sleeving, wire and braided products. He 
was previously deputy director of component production 
and general manager of A.B. Metal Products. 


F. Szekely. B.Sc.(Eng.), Grad.LE.E., formerly on the 
staff of the B.T-H. Co., has joined the radio division of 
the Edison Swan Electric Co., Ltd., to promote the 
application of semi-conductors. After completing his 
graduate apprenticeship with B.T-H. he went into the 
research laboratory 


OUR AUTHORS 


S. E. Gent, who, with D. J. S. Westwood, writes in 
this issue on vision a.g.c.. has been with Ferguson Radio 
for seven years and for the past two years has been in 
charge of one of the Company’s television laboratories. 
He was previously with Peto Scott where, during the 
war, he was working on military projects and sub- 
sequently on domestic radio equipment. He graduated 
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from the Northampton Polytechnic in 1949. Mr. West- 
wood joined Ferguson in 1953, having previously been 
with Cossor. He obtained his engineering degree in 1949 


W. Woods-Hill, author of “Electronic Digital Com- 
putors,” is manager of research and development in the 
Calculator Research Laboratory of the British Tabulating 
Machine Co., Ltd. During the war he s several years 
in radio and radar development units of the R.A.F., and 
subsequently became liaison officer attached to the French 
Air Force during the installation of their radar schoo! at 
Auxerre, Yonne. He operates an amateur transmitter 
with the call G4JV 


A. L. P. Millwright, who describes a new microwave 
course beacon in this issue, is a principal scientific officer 
in the Royal Naval Scientific Service. He is at the 
Admiralty Signal and Radar Establishment, Portsmouth, 
and is in charge of the group which carries out develop- 
ment on civil marine navigational aids for the Ministry 
of Transport and Civil Aviation. 


IN BRIEF 

Receiving Licences.—An increase of 60,832 television 
licences during August brought the total in force in the 
United Kingdom at the end of the month to 4,786,415 
These, together with the 283,473 for sets fitted in cars 


and the 9,054,699 for sound only, made an overall total 
of 14,124,587. 


Vice-Admiral Dorling, director of the Radio Industry 
Council, will open this year’s Amateur Radio Exhibition, 
organized by the Radio Society of Great Britain, at 
12 noon on November 23rd, at the Royal Hotel, Woburn 
Place, London, W.C.1. It will close on the 26th. 


R.S.G.B. News Service.—British amateurs now have 
an official broadcast news bulletin which is radiated on 
a frequency around 3,600 kc/s on Sunday mornings from 
11.0 to 11.20 G.M.T. The bulletin is broadcast first on 
R/T, then keyed in abridged form and repeated on R/T 
The station, call GB2RS, is operated at Walton-on 
Thames, Surrey, by F. Hicks-Arnold (G6MB). 


Science and Management.—-The programme of the 
National Conference of the British Institute of Manage- 
ment, which will be held at Harrogate on November 2nd 
to 4th, includes a number of papers of interest to 
electronics engineers. Dr. B. V. Bowden, principal of 
the College of Technology, Manchester, will speak on 
electronic processing of data for management and John 
Diebold (U.S.A.) will deal with automation. Details of 
the Conference, the theme of which is “The impact of 
science on management in the future,” are obtainable 
from the Institute, Management House, 8, Hill Street, 
London, W.1 


The 100 papers (ranging from transistors to trans 
ducers and communication theory to circuit design) pre 
sented at the llth National Electronics Conference held 
in Chicago at the beginning of October will be published 
in volume 11 of “ Proceedings of the National Electronics 
Conference.” l will be available early next year,-price 
$5 from 84, East Randolph Street, Chicago 1, Illinois. 


A steady growth in the membership of the Tensor Club 
of Great Britain during its first five years is recorded 
in the report sent to us by the joint organizers, Dr. W. J. 
Gibbs and S. A, Stigant. It now has a membership of 
137 with over 50 per cent outside the U.K. Gabriel 
Kron, of America, an authority on tensor analysis, is 
patron of the club and during a recent visit to this 
country gave a series of lectures on the subject in 
London. Details of the club are obtainable from S. A 
Stigant, 7, Courtlands Avenue, Hayes, Kent. 

The annual dinner of the Tel 
Engineering and Manufacturing Association, of which H. 
Faulkner is director, will be held at the May Fair Hotel, 
Berkeley Street, London, W.1, on November 10th. The 
Association is concerned mainly with general policy 
matters in the telecommunication manufacturing industry 
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Television Test Signals.—At any time between 10 a.m. 
and 11 p.m. (Monday to Friday) or 9.30 a.m. to 11 = 
(Saturday) when programmes are not being radiated from 
the L.T.A. Croydon transmitter, a test signal on full power 
is now transmitted. No test signals are radiated on 
Sunday. The B.B.C., test period is from 10 a.m, to 1 p.m 
(Monday to Saturday) and for the usuai few minutes 
before the opening of each programme. The times of the 
test transmissions from the Belling & Lee transmitter 
(G9AED) at the LT.A. site at Lichfield have been modi- 
fied slightly. They are now 10 a.m. to 1 p.m., 3.0 to 6.0, 
and 7.30 to 8.30 Monday to Friday) and 10 a.m. to 1 p.m. 
Saturday 


R.LC. Dinner.—Sir Walter Monckton, Q.C., Minister 
of Labour and National Service, is to be the guest of 
honour at the annual dinner of the Radio Industry Council 
at the Dorchester Hotel, Park Lane, London, W.1, on 
November 23rd 


The Second Congress of the International Commission 
en Acoustics will be held from June 17th to 24th, 1956, 
in Cambridge, Massachusetts, in conjunction with the 
fifty-first meeting of the Acoustical Society of America. 
The secretary of the Congress is John A. Kessler, 
Acoustics Laboratory, Massachusetts Institute of Tech- 
nology, Cambridge 39, Mass., U.S.A. 


Films on Loan.—Two more electronics films have been 
added to the list of those available on free loan from 
the Central Film Library of the Central Office of In 
formation. They are “Ultrasonics” (20 minutes) and 
“ Manufacture of radio valves” (26 minutes), both pro 
duced by Mullard. Particulars are obtainable from the 
Central Film Library, Government Building, Bromyard 
Avenue, Acton, London, W.3 


Demonstrations of Closed-Circuit Television are being 
given by a team of R.C.A. engineers at three international 
trade fairs being held in the Far East during the closing 
months of this year. The fairs are in India, Indonesia 
and Pakistan 


Electron Telescope.—With the object of showing the 
possible application of electronics to astronomical ob- 
servations Pye fitted television equipment to the telescopes 
at Dublin Observatory and gave demonstrations to 
delegates attending the ninth general assembly of the 
International Astronomical Union held in the city in 
September The meetings were attended by 500 
delegates from 34 countries. 


A course of six lectures on Magnetic Amplifiers is to 
be held on Wednesdays at 7.0 at the Technical College, 
Bradford, commencing on October 19th Fee 30s 


Interference from Television Receivers.—A decree 
laying down the permitted limits of interference from 
television receivers in the broadcasting bands between 
150 kc/s and 30 Mc/s was recently made in France 


A new 20-kW short-wave broadcasting station has been 
brought into service by the Tanganyika Broadcasting 
Service. It replaces an ex-Army 250-watt transmitter 
which has been in use since 1951. The transmitter, 
studio equipment and aerial system were supplied by 
Marconi’s 


“Long-Range Television Reception.”—In this article 
in the October issue, the heading for two of the screen 
pictures on p. 505 was unfortunately lost in the course of 
printing. It should have been Switzerland. 


Since the Classified Advertisements pages were passed 
for press, it has been found that an incorrect advertisement 
for Shirley Laboratories, Limited, appears on page 159 
The correct prices for the equipment are those given in 
Shirley’s first advertisement under “ New receivers and 
cnpliers x 


The transmitting equipment for the LT.A. Midland 
Station is being supplied by Pye and not fo, as stated 
in the note on page 496 of our last issue. 
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Since the publication eighteen months ago of the 
U.N.E.S.C.O. book “ Television: World Survey,” 
there has been a large increase in the number of tele- 
vision stations in operation and many more countries 
have made known their plans for the future. A supple- 
ment to this international survey has therefore been 
published (H.M.S.O, 3s.) bringing up to date the infor- 
mation on the television service in 58 countries and 
non-self-governing territories. 

The annual Electrical Industries Ball in aid of the 
funds of the Electrical Industries Benevolent Association 
will be held at Grosvenor House, Park Lane, London, 
W.1, on November llth. Tickets, price 2} guineas, are 
obtainable from the E.1.B.A., 32, Old Burlington Street, 
London, W l 

The first three Scholarship Awards, under the scheme 
announced a few months ago, have been awarded by 
the General Electric Company. These scholarships are 
to be awarded annually to selected members of the 
G.E.C, staff and provide for degree courses, post- 
graduate research or specialized studies. 


BUSINESS NOTES 


A contributing factor in the recent successful trials of 
the Pye underwater television camera on Lake Zurich, 
Switzerland, was the combined lifting rope and cable pro- 
duced by B. I. Callender’s Cables. It is a double-plastic- 
heathed version of a standard polythene-insulated tele- 
vision camera cable with a hemp covering; overall 
liameter is lin By using this combined cable the 
time for lowering the camera, which weighs 2}cwt, was 
reduced from 45 to two minutes. 

Lecture demonstrations of high-quality sound reproduc- 
ion have been given by Goodmans Industries, Limited, 
n some fifty towns throughout the country during this 
year. The next and probably the last town to be visited 
n the present series 13 Luton, where, on November 15th 
and 16th, a demonstration will be given at 8.0 p.m. in 
the Town Hall. Tickets are obtainable from S. Farmer 
and Company, of Luton. 

In the report on the S.B.A.C. Exhibition in our last 
issue we referred, on page 492, to the Burndept u.h/f. air- 
craft receiver (Type BE.234) as employing a frequency 
multiplication of 12 to obtain the spot operating frequency 
Ihe multiplication figure should have been six. 

“ Care notron.”—Our attention has been called to the 
fact that the word “ Carcinotron,” used in our June issue 
as a general term to describe backward-wave oscillator 
valves, is the registered trade mark of the Compagnie 
Générale de Télégraphie sans Fil. 

The installation of Pye v.h.f. radio-telephone equip- 
ment in the vessels of two more Thames lighterage com- 
panies brings the total number of users of this equipment 
on the London river to 32 companies operating over 300 
sets. Pye Marine have also recently installed a station 
at the Dock Master’s office in the port of Aberdeen and 
equipment in a pilot cutter and a dredger operated from 

e port 

The air traffic control and communications equipment 
at the re-opened Lympne Airport, Kent, is being pro- 
vided by International Aeradio, Limited. 

A mobile radio-telephone-equipped office has been put 
nto service by the Automobile Association. Constructed 
by British Films, Ltd., of Balham, London, on an articu- 
lated semi-trailer, it is equipped with Pye R/T gear. A 
feature of the unit is the hydraulic 60-foot telescopic 
acrial mast built into the rear of the vehicle. 

Radio communication equipment and radar navigational 
sids have been ordered from Marconi’s by Shell Tankers, 
Limited, for eight tankers now being built. Marconi’s 
have also recently provided radio and radar gear for new 
trawlers for Fleetwood and Grimsby. 

The sales and order departments of McMichael Radio, 
ee ted, are now at Wexham Road, Slough, Bucks. (Tel. : 
lough 24541 
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Taylor Electrical Instruments, Limited, of 419/424, 
Montrose Avenue, Slough, Bucks, are offering service 
technicians allowances varying from £2 5s to £10 5s on 
Taylor instruments (up to about 14 years old and in 
working order) taken in part exchange for one of their 
latest model The reconditioned models will be offered 
at a very low price to amateurs and students. 

Ex-Government anti-aircraft radar mounted on trailers 
Type AA3, Mark II) have been reconditioned by 
Winston Electronics, Lim‘ted, of Shepperton, Middx, for 
Government meteorological work, especially in the 
tropics. The reconditioning includes the substitution of 
a spark-gap modulator for the thyratron system. 

E.A.P. (Tape Recorders), Limited, have moved from 
546, Kingsland Road, London, E.8, to larger factory 
premises at 9, Field Place, St. John Street, London, E.C.1 
Tel: Terminus 9627 


OVERSEAS TRADE 


Canada.—A million-dollar contract for the construction 
of a mobile fight and tactical simulator to familiarize 
aircrews of the Royal Canadian Navy with the Grumman 
S2F anti-submar.ne aircraft, has been placed with 
Redifon, Limited. It combines facilities for flight 
familiarization with training in the use of radar and 
tactical anti-submarine equipment. 


Component Exports.—Accord.ng to figures issued by 
the Rad:o and Electronic Component Manufacturers’ 
Federation, one-half of the present output of component 
manufacturers in this country, who now turn out about 
four million parts each working day, is exported either 
direct or assembled in equipment. 


Thirty-one manufacturers of components and acces- 
sories participated in the joint exhibit organized by the 
R.E.C.M.F. at the British Exhibition in Copenhagen, 
which closed on October 16th after an 18-day run. In 
addition to the com>'ned component display (the stands 
for which occupied a floor space of 1,300 square feet) Ekco 
and Mullard had individual stands. So far this year, 
exports of components to Denmark are well below the 
figure for last year, when the record total of £205,000 
worth was imported from this country. 

A mobile demonstration unit has been brought into 
service by the Automatic Coil Winder & Electrical 
Equipmen’* Co., Ltd., for the displa 
of test and measuring equipment, 
tinental Tour coverine Belgium, 
Denmark and possibly Sweden. 


and demonstration 
t is now on « Con- 
Holland, Geimany, 


RADAR SCANNERS, 
d.f. lomp and a mast 
carry'ng a variety of 
transmitting and 
receiving aerials ore 
mounted on the flat 
roof of the new 
Marconi House, Mel 
bourne S'reet, N-w- 
castle-cn-Tyne. The 
depot has a test and 
repair shop, battery 
charging room, stores 
department and 
offices. in the build- 
ing ore aleo the 
N-weartle offices of 
Marconi Instruments 
and the English 
Electric Company. 


The Ratio Detector 


How It Works 


y 
T HE frequency modulation receiver must perform 
two functions additional to those required of its am- 
plitude modulation counterpart. These two functions 
are 

1. The suppression of any amplitude modulation 
of the f.m. carrier due to noise, interference or varia- 
tion of response over the receiver passband and 

2. The conversion of the frequency deviation of the 
carrier to an amplitude variation directly proportional 
to the frequency deviation. 

There are many methods of suppressing amplitude 
modulation: diodes so biased that their loading effect 
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on the circuit varies with the applied signal: a saturated 
amplifier having an amplification factor inversely 
proportional to the amplitude of the input signal: 
waveform slicers that square the waveshape. The 
most satisfactory type of amplitude limiter is the 
saturated amplifier, whose output is constant and 
independent of the input after a certain value of input 
has been exceeded. Its main disadvantage is that it 
introduces attenuation because its output is generally 
less than its input and it adds to the cost of the receiver 

The great value of the ratio detector is that it 
combines the role of amplitude limiter with that of 
frequency-to-amplitude con- 


O+HT verter, and at the same time 


gives appreciable gain. At its 
best it is not as good as the 
saturated amplifier followed 
by a frequency-to-amplitude 
converter, but a _ previous 
article’ has given the difference 
in signal-to-noise ratio as only 
2dB. Seeley and Avins, who 
were the inventors of the ratio 
detector, describe how it works 
and indicate the salient design 
points, but their article* is not 
easy to follow. There have 
been some attempts since to 
TPUT suggest a simple explanation of 

its operation but none that the 

author has seen have been at 

all convincing and some have 

left ‘‘ confusion worse con- 


Fig. |. Typical ratio detector circuit. 
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founded.” This article hopes 
to remedy the position, so let 
us start with a statement of 
what the ratio detector is. 
The ratio detector is a modi- 
fied form of the phase dis- 
criminator with the diodes 
performing the dual role of 


I osipur detection and variable damp- 

ing. It functions in the same 

R, way as the phase discriminator 
to convert the frequency-mod- 

= ulated input to a combined 


frequency- and amplitude- 
modulated signal. Its diodes 
are 80 arranged that they pro- 
vide variable damping to any 


undesired amplitude modula- 
tion already present at the in- 
put, reducing overall gain when 
the signal amplitude tends to 
increase and increasing it when 
signal amplitude fall 

There are many possible 
variants of the ratio detector, 
but a common form is shown 
in Fig. 1. As with the phase 
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Fig. 3. Output voltage/frequency curve for phase dis- 


criminator 


liscriminator each diode obtains its driving voltage 


rom the primary (common to both diodes) and from 
half secondary. In this case the primary voltage 
derived via a tightly coupled tertiary winding L 
ing a voltage step-down of about 0.6. The reason 


r this is that otherwise diode damping is too great on 
» primary. The diodes are not connected back-to- 
ac fk as 
vith the cathode of one joined through a resistance- 
load to the anode of the other. 
First let us discuss the action of the diodes in 
tecting the amplitude change of the f.m. signal 
We can best approach an explanation via the normal 
criminator shown in Fig. 2. The secondary 
f the coupled circuits is centre- -tapped, and half its 


phase di 


itage in series with the primary is applicd to a 
liode D1 and the other half also in series with the 
primary is applied to a second diode D2. The primary 

ltage i eloped via capacitor C across the rf 

1oke L, between the centre tap of the secondary 


ind the centre point of the diode load resistors. 
tputs of the 
opposition, 


The 
two diodes are connected in phase 
and an overall output voltage/frequency 
imilar to that of Fig. 3, is obtained when the 
primary and secondary are tuned to the carrier un- 
odulated frequency. By correct choice of coupling 
ind damping of the circuits, a linear conversion 
from frequency to amplitude change is obtained be- 
tween the two limits YY’. The reason for the S shaped 
urve of Fig. 3 is best explained by reference to the 
ector diagram of Fig. 4. The primary voltage vector 
V, and the two half-secondary voltage vectors 
V, are shown in phase opposition because of the 
entre tap. At resonance the primary and secondary 
ectors are at right angles, but for other frequencies 
eater or less than resonance the two secondary vectors 
ure tilted to positions such as, for example, +-}V,’ 


urve 


and sv,” respectively. The amplitudes of the 
ccondary vectors decrease as the off-tune frequency 
ncreases, and their loci are the circles shown. The 


rimary voltage vector does not appreciably change 
length until the off-tune frequency is large. Assum- 
ing V, remains constant, we see that the voltage 
Vp, and Vp, applied to the diodes have maximum 
ulues when the secondary vectors are at approxi- 
mately 45°. This explains the turn-over points Z and 


' 


Let us now take the simplified phase discriminator 
ircuit of Fig. 5(a), and see what happens to the 


tected voltages across the diode load resistors R,. 
When the carrier frequency is unmodulated and the 
Wrrecess Wor~p, NovemMBer 1955 


in the phase discriminator but are in series, 


Fig 4 


Vector diagram of phase discriminator 


Fig. 5. (a) Simplified phase 
discriminator circuit, (b) 
Voltages in different ports 
of the circuit. 


phase discriminator is correctly aligned, the magnitude 
of the r.f. voltage applied to D1 is the same as that ap- 
plied to D2, so that the d.c. voltage across AB is equal 
and opposite to that across BC, giving zero voltage 
across AC. For example, V,, might be 3 volts 
and V,,.-—-3 volts. If the carrier frequency is increased 
to (f fay Van might rise to 4-4 volts and V,,. fall 
to —2 volts, giving a total change of 2 volts across AC 
A sinusoidally frequency deviated carrier would pro 
duce the waveforms shown in Fig. 5(b). Though the 
d.c. voltages across AB and BC are of opposite polarity, 
the audio-frequency changes across these points are 
of the same sign and add to each other to give 
AV 4) 4V » 
and JV 4V a» AV», 24V an 

The audio-frequency voltages across AB and BC will 
cause a.f. currents I,,, and I,,, to circulate in ABF 
and CBF as shown in Fig. 5(a). These two currents 
are equal and opposite in the centre limb and cancel 
each other. As far as the audio frequencies are con- 
cerned there is no voltage across FB and we could 
remove the link FB were it not that it provides the 
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d.c. return path for each diode through the primary 
generator E,. The d.c. current from D1 cannot pass 
through D2 because D2 cannot conduct in the opposite 
direction. A point worth noting is that when the 
carrier is at f,, and the phase discriminator is correctly 
aligned, there is no output if the carricr is amplitud 
modulated. We can easily see that this must be « 
because increase of V,, to +4 and V,, to + still 
gives Vy» 0. If the carricr is not at f, or the phase 
discriminator is not correctly aligned to f,, amplitude 
modulation is not suppressed. Thus if the carrier is at 
f Sas Van 4 and V,, 2 giving V,, 2 
amplitude modulation increasing the carrier amplitude 
by 50%, takes V,, to +6 and V,, to —3 giving V, 
3. That is why we find that when an f.m. recciver i 
tuned in, background noise, which is mainly amplitud« 
modulation, is a minimum when the receiver is correct 
ly tuned to the incoming carrier. It is one way in 
which one can ensure that tuning of an f.m. receiver 
18 correct 

Let us now turn, to the ratio detector, whose sim- 
plified circuit is as shown in Fig. 6(a). Diode D2 
has been reversed and the link FB removed. Removal 
of this link does not open-circuit the d.c. return path 
because D2 can now take the current from D1 
Reversal of D2 has had another effect, for the d. 
voltage across AB must have the same polarity as that 
across BC, so that if R, R’, and the r.f. voltages 
applied to the diodes are the same as for the phas 
discriminator. 

Vin = Vax $ volts 
and V,, Van + Vax 2V.n = 6 volts 
Since the two capacitances C, and C’, are equal 
they will also be charged to 3 volts each, and the 
voltage across FB will be zero 

Let us imagine that the carrier frequency increases 
to (f, f,). The r.f. voltage applied to C, increases to 
produce a d.c, voltage after detection of 4 volts whilst 
that across C’, decreases to 2 volts. The total 
voltage across A and C is unchanged at 6 volts, i.e., 
no a.f, voltage is developed across AC when the carrie 
is frequency-modulated. It is this fact which make 
possible the use of the diodes fer variable damping a 
well as detection. We could connect a large capacitor 
across the points AC without disturbing the detection 
of f.m. waves though we wil appreciably affect the 
detection of amplitude modulation initially present 
on the f.m 


wave. We shall see later that this is just 
what is required to give variable damping. 
Since the voltage across AC remiins at +6 volts, 


it follows that the voltage across BC is also constant 
at +3 volts, Now the voltage across FB is 

Vy, = Ve, Vix 2 3 1 volt. 

Conversely when the carrier frequency falls to (/,—/, 
the voltage of F rises to +-1 volt above B. Thus when 
{, is varying sinusoidally we have an a.f. voltage across 
FB and if we earth B we can take off an a.f. voltage 
from F through a suitable CR network to the a.f 
amplifier valve. The a.f. coupling capacitance is 
necessary, for we must not disrupt the d.c. path by 
offering an alternative through E,. 

Provided the ratio detector is correctly aligned and 
balanced about B we find that like the phase dis 
criminator it suppresses all ampli ude modulation 
when the carrier is at f,. For example increase of 
carrier amplitude merely increases the voltages FC and 
BC together and their sum is always zero: the C,R,C’, 
R’, is a balanced bridge circuit at f,. At any other 
frequency the amplitude modulation is not suppres- 
sed. Failure to suppress amplitude modulation at / 
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F g. 6 (a) Simpl fied cir 
cuit of the ratio detector 


(b) Voltages across differ 


ent ports of the circuit. 
| 9) 
Fig. 7. Tuned circuit 
ie shunted by a resistance 
7 load. 
we ¢t ef, 
Cee 
' 
a 
can occur due to out-of-balance. Thus if R’, 0.9R, 
amplitude modulation suppression occurs at some 


carrier frequency f/f, 4f giving a division of voltage 
across \, and ¢ , of l to 0.9 

The waveforms of the various voltages in the circuit 
when the carrier is frequency-modulated are shown in 
Fig. 6(b A significant difference between the ratio 
detector and phase discriminator is that the a.f 
output voltage, Vp,, is only half that, V,,., available 
from the phase discriminator, i.e., there is a 6dB loss 
from the ratio detector connection. If this were all 
that resulted, the ratio detector would certainly not be 
popular Chis disadvantage can, however, be offset 
because the connection of the diodes and the 
fact that there is no a.c. voltage across the points AC 
allow the diodes to be used as a variable damping 
resistance without impairing their detection charac- 
teristics 


series 


Before dealing with the changes necessary to allow 
the diodes to function in this manner, let us see what 
happens when a diode is shunted across an r.f. tuned 
circuit In Fig. 7 a diode is shown in series with 
a resistance R across a tuned circuit. If the diode is a 
perfect unidirectional device of resistance R, and there 
is NO Capacitance across R, not even strays, the diode 
conducts on each positive half wave and during this 
time refiects a resistance R,, R across the tuned 
circuit. Since this operates half the time it will be 
equivalent to 2(R, R) for the whole cycle. When R 
is shunted by a capacitance C and the time constant 


CR is much greater than 1/f, but much less than 
1/f,(max), where f,(max) is the miximum audio fre- 
quency, two things happen to the r.f. current taken by 


the diod 
1) it will increase many times in value, and 
2) the time during which it lasts will be appre- 
ciably reduced 
The r.f. current increases because the capacitance 
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short-circuits R and its value is only limited by the 
voltage applied, the diode resistance R, and the 
internal resistance of the r.f. voltage source. The time 
during which current occurs is reduced because the 
CR combination acts as a self-bias circuit preventing 
diode conduction until this self-bias voltage is exceeded. 
Current amplitude is increased to a greater extent than 
duration is shortened, so that the energy taken from 
the tuned circuit is greater. The result is that the 
diode presents a resistance R, of about 4R to the tuned 
circuit 

With both types of circuit there is practically no 
change of resistance reflected from the diode with 
change of r.f. voltage amplitude, and this method of 
damping is of no use to us. Let us now take a diode 
with a CR circuit and apply a fixed bias voltage V of 
polarity to stop conduction (Fig. 8(a)). Until the r.f. 
voltage initially exceeds V no current flows and there 
is no resistance across the tuned circuit from the diode. 
When the r.f. voltage greatly exceeds V the action of the 
diode is almost independent of V and determined only 
by its CR circuit: it then reflects a resistance of 4R 
across the tuned circuit. At intermediate voltages the 
resistance is greater, so that if we plot a curve of 
equivalent resistance R, from the diode against r.f. 
voltage we should get a relationship like that of Fig. 
8(b). This does show the kind of variable damping 
characteristic we require, for resistance decreases as 
amplitude increases. If we operate with the tuned 
circuit in the anode of a pentode at an r.f. voltage of 
E,’ (Fig. 8(b)), any change of E, would produce a 
change of R, and vary the gain of the pentode in a 


direction opposite to the input amplitude change 
causing it. As an example let us assume the following 
conditions 

Tuned circuit dynamic impedance, CR 0.5MQ 

of valve 5mA/V 

Equivalent resistance of diode at E, 9.8V, 
R 10,0002; E, 10V, Rg 20,0000; E, 
10.2V, R, 13,000 2, 

Fig. 8. (a) Tuned circuit shunted by a biased diode with RC 


load, (b) Resistance (Ry) 


against r.f. voltage. 


reflected from diode, plotted 
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The anode load of the pentode consists of R, in parallel 
with 0.5MQ, and the latter is large enough to be 
neglected. The gain of the valve at the different 
values of E, will be g,,Rz, viz., 


E, Gain Input Voltage 
9.8 209 0.046 
10.0 100 0.1 
10.2 65 0.154 


We see that, with the value we have chosen, an input 
voltage change equivalent to 50°, amplitude modula- 
tion has been reduced to a 2°, amplitude modulation 
of the output voltage. A still greater reduction of 
amplitude modulation could be obtained by a greater 
change of R, 

If a diode is to be used in a receiver as variable 
damping the fixed bias voltage can easily be obtained 
from the h.t. supply, but the effectiveness of the 
damping will be confined to a comparatively small 
range of output voltages about E,’. Such a scheme 
would not be satisfactory in a receiver which was 
designed to accept either weak or strong signals and 
which had no additional limiting action before the 
diode damper. The ideal arrangement would be to 
have the bias voltage variable to suit the output voltage, 
decreasing bias when the output voltage is less than 
E,” (Fig. 8(b)) and increasing bias when the output 
voltage is greater. This would allow us always to 
operate on the part of the Ry —E, curve giving the 
best amplitude suppression. This can be achieved by 
letting the diode provide its own self-bias, using an 
RC combination whose time constant is much longer 
than the reciprocal of the lowest amplitude modulation 
frequency likely to be encountered, i.e., about 0.1 sec 
corresponding to a frequency of 10 c/s, The circuit 
would be as shown in Fig. 9. C, and R, would be 


a 


er") 


Fig. 9 Variable damping diode. 


about 300pF and 10900 and C, and R, 25uF (electro- 


lytic) and 10,0002. Minimum damping resistance 
would be }R, to any amolitude modulation change and 
we should have variable dam>ing similar to that shown 
by the curve in Fig. 8(b). The operating output voltage 
E,’ will have a definite relationship to the bias voltage 
Vo R, R 
approximately V; 
0.9 0.9OR 
the 0.9 is included to allow for a diode detection effi 
ciency (ratio of d.c. voltage to peak applied voltage 
if 90 If R, is made zero the output voltage operat- 
ing point is almost coincident with V, the R, E, 
curve is very steep falling to almost zero damping 
resistance, and the diode suppresses (or considerably 
reduces) any positive amplitude change For any 
negative amplitude change there is no damping from 
the diode because the bias V holds it non-conducting. 
Seeley and Avins refer to this condition as fully stabi- 
lized because all the detected d.c. voltage is used a: 


V and 


will be 
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the bias voltage V. It is obviously an undesirable 
condition in which to work and the more normal 
method is to operate with about 80% of the detected 
d.c. voltage stabilized, i.e., used as the bias. With this 
degree of stabilisation, the variable damping detector 
should appreciably reduce input voltage amplitude 
modulation of as much as 90% in either positive or 
negative direction. Naturally the amount of suppres- 
sion in the negative direction will be determined by the 
undamped Q of the secondary and also the primary 
coil, since maximum gain cannot exceed the undamped 
gain. Q, and Q, should therefore be as high as possible. 

So far we have discussed the effect of diode damping 
to any change of carrier amplitude, but it is also essen- 
tial to know what the damping will be to a constant 
carrier amplitude because this will determine the 
gain of the stage to a frequency-modulated signal. 
The equivalent resistance reflected into the tuned 
circuit from the diode in Fig. 9 at a constant carrier 
amplitude is determined not by R, alone but by the 
sum of R, R,, and it will in fact be nearly }(R, 
R,). This is very important because it means that 
the gain of the stage to a frequency-modulated con- 
stant~amplitude signal can be reasonably large and the 
heavy damping is only effective on carrier amplitude 
changes. We are in fact making use of a low ratio of 
a.c./d.c. load in the diode circuit: only the d.c. load 
affects the carrier amplification whereas the a.c, load 
damps any changes in carrier amplitude. 

Having explained the principle of variable damping 
by diodes let us now see how it is applied in the ratio 
detector to provide amplitude limiting. Let us imagine 
that we have a centre-tapped tuned circuit across 
which we wish to have variable damping. Clearly 
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Fig. 19. (a) Variable damping diode across a centre-tapped 
circuit and (b) in a balanced circuit. 
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Alternative ratio detector connection 
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we could place across one half of the circuit the variable 
biased diode as shown in Fig. 10(a). The r.f. bypass 
capacitance C, is shown connected direct to earth 
instead of to the junction of R, and R, as in Fig. 9. 
This has no effect on the operation of the circuit, 
but it does ensure that the r.f. performance is not 
influenced by possible inductance in the C, leads. 
Since the centre-tapped circuit is balanced it is prefer- 
able to have a balanced damping circuit and this can 
be realized by using two diodes connected in series 
across the whole tuned circuit with their common 
load resistance centre-tapped to earth, as in Fig. 10(b). 
It is only one step from Fig. 10(b) to the ratio detector 
of Fig. 1. The link from the centre of the coil to the 
junction of capacitors C, is replaced by the tertiary 
coil. We have already shown that frequency modula- 
tion of the carrier produces an a.f. signal across the 
two capacitances C, in Fig. 10(b) and that the resistance 
arm (2(R, R,) carries only a d.c. current and no 
audio frequency. It is therefore possible to connect a 
large capacitor across a whole or part of the resistance 
without affecting the performance of the circuit as a 
detector of frequency modulation 

We have seen above that the large capacitance must 
not be used across the whole of the resistance load, 
otherwise no suppression of negative amplitude modu- 
lation occurs Even if the negative modulation 
problem did not exist we could not use a large capaci- 
tance across all the resistance because if there were a 
quick reduction in amplitude of the f.m. carrier the 
bias could not fall fast enough and the diodes would 
be cut off. We should then have either no audio- 
frequency output from the f.m. carrier or else a very 
distorted output. 

Suitable values for the components in Fig. 1 are 
C; 330pF: C, 16 to 25uF (electrolytic), R, 
10002, R, 68000. R, and C, are selected to give 
the required de-emphasis of the audio frequencies, 
possible values are 50,0002 and 1000pF and C, 
(0.014F) is the audio-frequency coupling capacitance. 
With the component values quoted above the damping 
resistance effective at constant carrier amplitude will be 
approximately (R, +- R,) 78000 across the com- 
plete secondary and }(R, R, 1950 across the 
tertiary winding. The reason for the lower damping 
resistance across the tertiary is that the r.f. currents 
from each diode traverse the tertiary coil. Since the 
tertiary winding has a step-down of about 0.6, the 
resistance reflected across the primary will be 1/(0.6)* 
of that across the tertiary, i.c., it will be about the 
same as that across the secondary. This explains why 
a tertiary is essential in order to reduce the damping 
on the primary and so increase overall gain to the f.m. 
signal. Any amplitude modulation of the f.m. carrier 
will see an effective variable resistance whose minimum 
value is R, 1000 across the secondary and 2502 
across the tertiary. 

Many factors contribute to optimum amplitude 
limiting and not least the design of the coupled cir- 
cuits, the undamped Q of which (particularly the 
secondary) should be as high as possible if effective 
suppression of negative amplitude modulation is to be 
achieved. A suitable design has already been given in 
this journal’. It is important, too, to operate the circuit 
in the balanced condition at the unmodulated carrier 
frequency, f,. This is achieved by adjustment of one 
of the R, resistances until a.f. output is a minimum 
when an amplitude-modulated input carrier of fre- 
quency /, is applied. The resistances R, should have 


tolerances of 1‘ Amplitude suppression is, of 
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course, obtained from diode damping when the circuit 
is not balanced, but the suppression will be less effec- 
tive when the carrier deviation, f,, is positive than when 
it is negative, or vice versa. 

Since the ratio detector offers a fixed damping re- 
sistance to any steady value of carrier amplitude it 
will be clear that a “semi-permanent” change 
in carrier amplitude must produce a corresponding 
change of audio-frequency output from the frequency- 
modulated carrier. Hence tuning from a strong to 
a weak incoming signal will cause the a.f. output to fall. 
With the saturated amplifier limiter there is no change 
in a.f. volume and we have perfect automatic gain 
control (a,g.c.) characteristics. 

This disadvantage of the ratio detector can be par- 
tially overcome by using the d.c. voltage developed 
by the ratio detector diodes to provide an a.g.c. 
voltage to bias preceding i.f. amplifier stages. The 
point from which a.g.c. could be obtained is indicated 


LETTERS TO 


The Editor does not necessarily endorse the 


Fourier—Fact or Fiction? 

IN his artice on Fourier analysis in the September 
Wireless World, “Cathode Ray” becomes confused 
because of careless use of the term “ frequency.” 

He gives a simple and valid definition of frequency; 
viz., the rate at which identical events occur. It follows 
that any waveform can have one and only one frequency 
and it 1s meaningless to ask whether a waveform having 
only one frequency is necessarily sine. It is not necessarily 
anything 

Fourier’s theorem states that any periodic function can 
be made up from a number of sine functions of different 
frequencies. It is common usage to say that a wave- 
form contains frequencies other than its own, when what 
is meant is that the waveform can be made up from sine 
waves of these other frequencies, together with a sine 
wave of the fundamental frequency. The difficulty arises 
when “Cathode Ray” uses the word frequency without 
referring it to any particular waveform. 

For instance, in asking what frequencies a sine wave- 
form may contain, we are really asking what sine waves, 
with their harmonics, are needed to make it up. The 
answer is obviously the pure fundamental, which is where 


we came in 
Southampton. G. F. FOOKS. 


“CATHODE RAY” wishes, on p. 456 of the September 
issue, that some mathematician would chip in with a neat 
proof to support his arguments; but unfortunately the 
theorem he was hoping for is false. I have sent for his 
criticism what I think is a fairly neat proof that any 
waveform (within reason) together with the same once 
moved } the way along the wavelength (the same 
relationship as the sine to the cosine) can be used at 
frequencies 1, 2, . times that of another given 
wave function, to analyse the latter in “ components” of 
the former 

So “ Cathode Ray” is right to proceed to look for other 
features of the sine in order to justify its preference, and 
I admire the reasons he gives. But he overlooks one 
important one; namely, that with sines and cosines, the 
coefficients in the Fourier series (i.e., the amplitudes of 
the harmonics) are relatively easy to compute; if we had 
used any other basic waveform they would have been very 
much more difficult. 

J. P. DOUGHERTY. 


Braunstone, Leicester 


“Cathode Ray” replies :— 
It is hardly surprising that my metaphysical musings 


Wreetess Worip, Novemarr 1955 


in Fig. 1. An alternative ratio detector circuit is shown 
in Fig. 11: the main difference between it and Fig. | 
is that the resistances R, are placed in series with C, 
which is split into two capacitors to maintain circuit 
balance. Adjustment of the earth tapping point on 
R, gives fine control of balance. 

To sum up, we see that the success of the ratio 
detector is due to the fact that the resistance load of the 
diodes carries no audio frequency when the carrier is 
frequency-modulated. This aliows us to use a low 
ratio of a.c. to d.c. load and by this means suppress 
amplitude change on the carrier. 
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THE EDITOR 


opinions expressed by his correspondents 


on Fourier in the September issue aroused some com 
ment, not to say protests 

Some correspondents have shown themselves still 
unable to look at the sine waveform with an open mind 
G. F. Fooks scores a definite point, I think, in his 
criticisms, But even he lapses into sine worship in his 
last paragraph. My whole point was that, Remover 
advantageous it is in practice to regard sine waves as 
basic, in principle one could choose otherwise. 

J. P. Dougherty has supported me in this with a mathe 
matical proof, which looks all right, though I am not 
mathematician enough to pronounce with authority on its 
validity. Incidentally, what he seems to have taken for 
an appeal to establish the sine wave as the only possible 
basis of a “Fourier” series was intended to be a chal- 
lenge. His proof that other waveforms could be used 
relieves me of the fear that someone would successfully 
accept the challenge, and I am much obliged to him for 
his mathematical blessing on what might seem my rather 
presumptuous questioning of the divine right of sines. 

With regard to his second point, I thought I had at 
least implied it in the words (p. 457) “So if electrical 
engineering (for example) were based on any other wave- 
form, the whole thing would be unbearably complicated 
and difficult.” But it is just as well to have it stated 
plainly. 

I am indebted to J. F. Stray for referring me to Edding- 
ton’s “Philosophy of Physical Science,” Chap. VII, in 
which Sir Arthur contends that some so-called laws of 
nature are in fact man-made. He likens these to a “ law” 
a sculptor might propound—that shapeless blocks of 
marble naturally contain the form of a human head, his 
evidence being that such a form can be isolated by means 
of an experimental analysis using a hammer and chisel 
What I would like to ask the distinguished author is what 
view he would take of the matter if the chips were all 
found to be of identically the same human form, and of 
sizes that were exact integral sub-multiples of the main 
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Neon Tuning Indicator 


IN the article by John D. Collinson on page 429 of the 
September issue it is stated that “With finite values of 
# and R, the anode current changes will not be equal 
and opposite, but unbalance is immaterial as it reduces to 
zero at the working point.” The second part of the stuate- 
ment is surely incorrect. 

The changes in anode current do not matter provided 
the anode currents passed by each half of the valve at 
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the working points are equal and that the mean character 
istics are equal. In short, the two halves of the circuit 
must be balanced statically at the working point. 

In practice this seems very unlikely, especially as no 
selection between valves is possible since these will usually 
be in the same envelope. This is easily confirmed by 
shorting the input to the indicator and it will be seen 
that the neons do not glow equally except in exceptional 
choice of components. This means that the indicator wil 
not indicate zero voltage for equal neon brightness but 
will indicate a constant error voltage, the error depending 
on the static unbalance of the circuit. 

This difficulty may, of course, be overcome by inserting 
a small resistance in the cathode lead of one-half of the 
valy thus altering the standing current balance and 
making the neons glow equally for zero input voltag« 

The statement that the indicator indicates balance to 
within 3kc/s thus seems unjustified 

I should add that I am using the modified form of thi 
indicator with a ratio detector and find it gives excellent 
results, 


North Harrow 
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The author of the article writes: I agree that the 
unbalance only reduces to zero at the working point with 
perfectly balanced valve The suggested modification is 
therefore valuable if it is thought that errors due to normal 
valve unbalance are seriou 

In practice, however, it seems that commercial doubk 
triodes balance rather better than Mr, Williams implies 
In the circuit given, a 20 per cent unbalance between 
anode currents requires 75 mV to bring them into balance 
With a discriminator output of 100 mV per kc/s deviation 
this corresponds to a tuning error of +750c/s. 

The figure of 43k quoted actually includes the ex 
pected valve error together with the human error in 
estimating the relative brilliance of the neons, the latte 
error being the greater JOHN D. COLLINSON 


“ Kiched Foil Printed Circuits” 
H. G. MANFIELD 


interesting and 
issuc 
However, neither with nor without the benefit of Crown 
Copyright does copper liberate hydrogen from nitric acid 
and it is suggested that the word “gas” be substituted 
for “hydrogen” in an otherwise outstanding article 
Hornchurch, Essex L. D. STUART 


to be congratulated on the very 
informative article in your September 


Television Aerial Feeders 


“DIALLIST’S” comments on balanced versus un 
balanced television acrial feeder cables in your August 
issue conflict with my own experience so I cannot 
them pass without some comment 

I have conducted reasonably careful tests using coaxial 
cable and both screened and unscreened twin cable and I 
concluded that 

a) Feeder pick-up was only important when the 
feeder cable was in a strong interference field remote 
from the aerial (e.g., a lone feeder cable in a building 
running very close to power supply cabling carrying a 
considerable level of interference signals, the acrial itself 
being mounted outside and well above the building 

b) When there was appreciable feeder pick-up, the 
type of cable was unimportant but the preciseness of the 
match to the receiver was all important. A twin feeder 
connected to an unbalanced input was as bad as a coaxial 
feeder connected to a balanced input. 

As “ Diallist ” will be aware, to achieve a good balanced 
input to a receiver is not all that easy. Even careful 
attention to the design of the imput circuit and care in 
positioning components will rarely produce a balance to- 
unbalance ratio at v.h.f. much better than 20dB. Cer 
tainly a turn or so of wire over the grid coil of the first 
stage with both ends brought out to a second- or third 
rate socket cannot possibly give a balanced connection 
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I have yet to meet a commercial TV set with a balanced 
input worthy of that description or with a twin aerial 
feeder socket really suitable for use at v.h.f. and I suspect 
that the cost of providing a really good balanced input is 
likely to make the most enthusiastic manufacturer jib. 
In these circumstances, since we are both agreed that 
good matching at the receiver input is essential, it would 
be better to recommend the set maker to stick to his 
unbalanced input and the set owner to install coaxial 
feeder cable 


Cheltenham, Glos T. A. LEWIS 


** Back to Methuselah” 


I AM n ure what to make of “ Free Grid’s” reference 
to W. T. Cocking and myself as “ irregular” contributors, 
coming as it does from such a source. However that may 
be, his crediting me with a mere 28 years’ irregularity 


jerked me up out of my bathchair to seize reed pen and 
papyrus. If “Free Grid” will turn up the issue dated 
August 15th, 1923 (i.e., over 32 years ago), he will see 
on page 660 my contribution on a voltage raiser for valve 
transmitt Note particularly, valve transmitters 

On the other side of the page he may be interested in 
the photograph of an up-and-coming youngster, called 
Captain Eckersley, inspecting the new B.B.C. apparatus 
installed in the studio!) for relaying the London pro 
gramme to transmitters in other parts of the country. I 
am sure “Free Grid” would find the wiring of this 
equipment a fit subject for one of his entertaining 
comments 

Bromley 


Kent M. G. SCROGGIE 


Magnetic Tape 


ALTHOUGH a number of theoretical claims have been 
made that tape recordings can be stored for extended 
periods, it would be interesting to know if any reader 
has stored a tape for five years and finds that its original 
quality has deteriorated by “print through” or other 
cause 
Pinner 
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Driving a diesel farm tractor by radio control is hardly likely 
to become general practice, but it has been introduced by 
Ford's as a novel method of demonstrating their Fordson 


Major, There are six controls covering steering (L & R), 
clutch, implement lowering and raising, and engine switch. 
The radio equipment, which was designed by G. Honnest- 
Redlich, of Radio & Electronic Products, is operated on the 
tone-modulated carrier system, the carrier being 27,12 Mc/s 
and the modulating frequencies between 250 and 400 c/s. 
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NF _ QUITE EXGEPTIONAL IN DEFINITION 
AND QUALITY OF REPRODUCTION 


The -@eéos: HGP 59 Series 


thigh Pepinitony- Turnover Pick-up 
Cartridges 


This new ACOS “High Definition” Series rep- 


resents a most important advance in “turnover” 
pick-up cartridge design. There are two versions 


the HGP 59-1 with a normal output which 


will give superb wide-range reproduction in the 


Hi-g 


MADE iN ENGLA highest grade radiogram, and the HGP 59-3 


which will load a single valve amplifier in a por- 
table player. Both have all the features listed 


on the left. 


Salient Features 


Extremely smooth response with no 
peaks to colour or mar reproduction 


4 
New type stylus mounting reduces all mas Sa mr 

-—F— AM a 
Pick-up distortion to an absolute mini- ” et TT hh TT 1 1-4 
mum ai 1 i 


+ 
Extremely light stylus pressure 
* 


Very compliant stylus—superb transient 
response, low record and sapphire wear 


+ 


Sapphire styli replaced very simply with- 
out any tools whatsoever 


A 


Positive turnover mechanism with «a 


neutral position Leet} ™, 
. ‘ j ™ VOLTS 
‘ 
Precision sapphires made by the finest i 
precious stone lapidiaries Individually — ~~ | 
inspected under s00x magnification Beer ‘ i . 
* ’ ; ; >. i 
Bach unit very carefully checked for sen- VOLT 


sitivity and response and finally subjected 
to a critical listening test before being 
despatched from the factory 


Se a cs Ce MCOMD ° 


» «+ always well ahead 


ACOS devices are protected by patents, patent applications and registered designs in Great Britain and abroad 
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Dual-band Television Aerials 


1—Alternative Designs for Combined Band I and Band III Reception 


By F. W. R. STAFFORD,* ™.1.£.£. 


By now everybody concerned with _ television 
understands that Band I is the frequency spectrum 
embracing the five existing B.B.C. television channels 
and Band III is the v.h.f. spectrum which will ulti- 
mately be devoted, exclusively, to television and will 
be divided into eight channels. In round figures 
Band I covers from 41-68 Mc/s and Band III from 
175-215 Mc/s. This brings one to the first important 
point, namely, the frequency ratio of Band III to 
Band I. The lowest value is about 2.6/1 and the 
highest is about 5.3/1. 

Consider a simple vertical half-wave dipole resonant 
at 45 Mc/s (Fig. 1). For a vertically polarized 
wave arriving normal to the axis of the dipole (see 


the arrow) this aerial will develop an open-circuit 
e.m.f. across its terminals x, y, given by: 
EA 
é, ; i - 5 ~ (1) 


7 
where E is the incident field strength in volts/metre 
and A is the wavelength of the radiation. 

Notice that the vertical directional characteristic 
as given by the dotted line shows a maximum in the 
direction of arrival normal to the dipole axis. 

In these conditions the dipole is equivalent to a 
generator possessing an internal resistance of approxi- 
mately 80 ohms and if terminated by an 80-ohm load, 
conveniently through a transmission line of charac- 
teristic impedance Z,=80 ohms, the voltage across 
the load will be given by: 

é, - _ e* oe oe oe (2) 
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assuming that the line losses can be neglected. 

This is all well known but has to be reintroduced 
as the basis for considering what happens when one 
attempts to use the same aerial at frequencies other 
than the fundamental resonance, and particularly 
over the Band III spectrum. 

Three effects must be taken into consideration 
because they all act in a way which reduces the 
e.m.f. at the terminals x, y, and which can never 
attain the value at half-wave resonance if loaded 
with 80 ohms. First, the induced e.m.f. becomes a 
most complicated function of frequency. Second, 
the impedance as seen at the terminals varies with 
frequency. It is high (several hundred ohms) 
when the frequency ratio is about an even integer 
and falls to about 80 ohms when the ratio is about 
an odd integer. Third, the vertical directional 
characteristics split up into a number of lobes and 
never show a principal maximum in the direction of 
arrival normal to the axis of the dipole, which 
is the direction which is used for all practical purposes. 
A particularly bad case is when the ratio is 4 to 1 
in which case the induced e.m.f. is zero at normal 
incidence (Fig. 2). This would result in minimum 
signal reception and maximum interference from 
aircraft (flutter) and ignition interference. 
*Belling and Lee Lid. ies 
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It is beyond the scope of the article to analyse 
these three effects because it involves laborious 
mathematics and seems to defy simple explanation. 
It is one of those problems which is best solved by 
experiment and measurement. Perhaps one of the 
reasons why no one has bothered much about it is 
because it would be bad engineering to attempt to 
use a resonant dipole at far-removed frequencics, 
but the television aerial installer should be in a 
position to know just how Band I aerials behave on 
Band III, particularly on certain channels. It so 
happens that the range of Band III/Band I ratios 
(2.6 to 5.3) provides all the conditions for adverse 
performance, from gross mismatch to the load impe- 
dance, to splitting up of the vertical directional charac- 
teristics. 

Very careful measurements have been made of 
the relative gains of Band I aerials over the Band III 
spectrum and the results are shown in the family 
of curves of Fig. 3. A resonant dipole on each Band I 
channel was fed through a balanced 80-ohm trans- 
mission line to an 80-ohm load, and thence to an 
accurately calibrated measuring receiver. Spot meas- 
urements were taken at each of the eight channels 
on Bind III, (a) with the Band I aerial under consid- 
eration, and (b) with an optimized resonant half-wave 
dipole on the Band III channel under consideration. 
The ratio of these two amplitudes expressed in dB 


j 


l= MN, aT 43Mc/s 


vv Fig. 1. Simple half- 
j x wave dipole showing 
y j the vertical directiv- 
A / ity at 45 Me/s. 
\ : ZF, AIRCRAFT FLUTTER 
' 
A 
/ 
/ 
/ 
Fig. 2. Vertical , } 
directivity of 45-Mc/s / 
dipole at 180 Me/s. 
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BAND I] CHANNEL NUMBERS 


Fig. 3. Response of Band | dipoles (Channels 1-5) over 
Band Ill 
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Fig. 5. Showing how the Bar 
by the Band | elements 


vertical directivity is affected 
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gives the loss one incurs by attempting to use the 
Band I aerial on Band III. 

Apart from this loss, which is particularly high 
for dipoles designed for Channels 1 and 2, the vertical 
directional characterisiics take the form cf lobes 
directed upwards and downwards thereby increasing 
the susceptibility of the installation to aircraft flutter 
in respect of the upward lobes, and ignition inter 
ference for the downward lobes (Fig. 2 

The performance of Band I multi-element aerials 
follows t ame pattern over Band III as the simple 
dipole, because the various parasitic elements are 
o hopelessly out of resonance that their contribu- 
tions can be ignored. It would take a great deal of 
work to check all the possible arrangements, but a 
few odd measurements support this view. 

At the present time we are concerned with the dual 
reception of Channels 1 and 9 in London, 2 and 9 
in Lancashire and 4 and 8 in the Midlands 

It will be seen from Fig. 3 that dipoles for Channels 
1, 2 and 3 are extremely inefficient in the middle of 
Band III where the only television allocations to 
date exist. Not one of the five dipoles cin be said 
to be moderately efficient over the whole of Band III, 
but a Channel 4 dipole is reasonably responsive on 
Channel 8 [his observation will be dealt with later. 

Notwithstanding the poor performance of Band I 
aerials on Band III, particularly Channels 1 and 2, 


there are so many of them that serious consideration 
has to be given to ways of improving their performainc 
on Band III without introducing any serious loss 
on Band | [he attachment of additional clements 


of appropriate dimensions can effect considerable 
improvement, but, according to the author’s tests, 
cannot bring the aerial up to the performance of a 
simple half-wave dipole designed for the particular 
Band III channel which it is desired to receive. At 
best the Band III performance is about 3 dB below 
that of an optimized dipole, that is, with the longer 
elements wholly removed (Fig. 4(a 

This method of adaptation is thus quite useful in 
areas of high Band-III field strengths, but is only 
usefully confined to Channel 1 (London) and Channel 2 
Holme Moss) dipoles. Both of these exhibit a high 
impedance at the terminals x, y, on the I.T.A. Channel 
9, since the frequency ratio is about an even integer 
4/1 Thus we may consider the equivalent circuit 
on Band III to be a generator with an internal resis- 
tance of 80 ohms whose output terminals x, y, (Fig. 


Kb are shunted by an impedan Z) of several 
hundred ohm In view of the high shunt value of 
Z why should the performance be measurably inferior 


to a simple Band III dipole? The answer is, simply, 
that the vertical directional characteristics are modified 
because the Band | elements are contributing adversely 
with their upward and downward lobes. This is 
best seen by usirg the dipole as a radiator and trans- 
mitting energy trom it For a given energy apphed 
to the terminals x, y, most of it is radiated in all 
directions at right angles to the axis of the dipole 
1 Band III if the Band I elements are removed. On 
replacing these elements some of this energy is used 
for radiating upward and downward lobes which 
erve no useful purpose and must reduce the energy 
radiated in the desired direction. By the principles 
of reciprocity the directional characteristics of a given 
aerial are identical for transmission or reception 
which proves the point. Fig. 5 may assist the reader 
in following this explanation 

A better method of converting Channel 1 and 2 
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Fig. 6. Co-phased Channel |-2, 9 conversion 


icrials to Channel 9 will now be described.t The 
Band I dipole is surrounded by a metal sleeve of 
approximately two inches diameter, symmetrically 
disposed about the junction (Fig. 6(a)) and is approxi- 
mately half a wavelength from tip to tip on Channel 9. 
In practice the cylinder may be dispensed with and 
renlaced by at least two metal rods suitably spaced off 
vith insulators, although one rod does work fairly well. 
In this arrangement the sleeve (or rods) act as a con- 
tinuation of the low-impedance coaxial transmission 
line normally connected to x, y so that at points 
Q and P, where the current is maximum and the 
impedance therefore low, there is a reasonably good 
impedance match. Of course, the current is maximum 


3A 
at Q and P because they are approximately 4 from 


the outermost tips on Channel 9, always remembering 
that we are discussing Channels 1 and 2 dipoles, 
where the frequency ratio is of the order of four to one. 
Moreover, the upper and lower elements are fed in 
phase so that this co-phased conversion should be 
almost as efficient as two resonant Channel 9 dipoles 
placed one above the other and co-phased. Then the 
increased gain would be 3dB. The measured gain 
of this co-phased conversion is about 2 dB above a 
simple resonant dipole. A further very good property 
is seen in Fig. 7 which shows that the vertical direc- 
tivity is concentrated along the normal direction of 
arrival of the signal, thereby reducing aircraft flutter 
and ignition interference to a greater degree than that 
possible by the former adaptation of Fig. 5. 

So far the adaptations described do not confer any 
horizontal directivity on either aerial. Of course, the 
Band I aerial can have its usual parasitic reflector 
and/or directors added to give it horizonta) directivity 
but the Band III performance will still be that of an 
omni-directional dipole. 

Observations on the transmission of the experimental 
station G9AED (Channel 9) were conducted in a 
mobile research unit in which the vision signal (test 
card) could be compared on (a) a simple omni- 
directional dipole and (b) a three-element directional 
array. In many instances serious ‘* ghosts,” due to 
delayed reflections, were noticeable when the dipole 
was in use, but in most cases they were eliminated by 
changing over to the three-element array. “‘ Ghosts” 
were certainly far more prevalent on Band III than on 
Band I as was predicted in an earlier article by the 
author'. Objects such as churches, large blocks of 
flats, and electricity cable pylons were often respon- 
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Fig. 7. Vertical directivity of co-phased conversion. 


Fig. 8. An adapted Channel 1-2. 9 aerial providing gain and 
horizontal directivity on Channel 9 


sible, while cooling towers and gasholders were out- 
standingly bad, and so were sharply rising hills, if 
they were sited behind the receiving installation. Thus 
while an adapted Band I dipole may not give rise 
to “‘ghosts’’ on that band there may be serious 
*‘ ghosts ”* on Band ITI. 

The next step is to design an adaptor which can 
provide horizontal directivity on Band III, and a 
neat way of echieving this for Channel 1 and 2 adapta- 
tions will now be described with reference to Fig. 8f. 

As usual the feeder to the receiver is connected to 
the Band I dipole terminals x, y, and the folded dipole 
is correctly dimensional for the Band III channel 
required, i.e. the distance bc approximates to one 
half wavelength. Consider the conducting loop 
x abed-y; this may be regarded as a section of trans- 
mission line short-circuited at the point P. From 
normal transmission line theory a short-circuited 


A 
line of length 5 where n is odd, behaves as a high 


impedance at its input terminals (in this case x, y). 
Therefore, by making the length x a b P such that this 
condition obtains on Band I a high swmpedance is 
shunted across x, y which will absorb negligible 
energy, since it is in parallel with about 80 ohms, 
i.e. the radiation resistance of the Band I dipole, and 
will therefore not adversely affect its performance. 
On Band III the Band I element presents a high 
impedance at the terminals x, y but the folded dipole 
which has a terminal impedance at a, d of about 
300 ohms on Band III, is transformed down to 
80 ohms at the junction x, y by the parallel conductors 
x, a and y, d by the familiar stub technique. The 
spacing, S, is chosen to satisfy the characteristic 
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impedance required for the parallel section to achieve 
the desired transformation from 300 to 80 ohms. 

This system may now be made directional by the 
addition of one or more directors D,, D,, etc. The 
same result could be achieved by connecting the folded 
dipole terminals a, d to the plain dipole terminal 
x, y by means of a diplexer, which is a combined high 
pass low-pass filter with inter-band cut-off frequencies, 


but the use of a diplexer is confined mainly to other 
aspects of installations and will be discussed later. 
In this particular application, however, it is a more 
expensive way of achieving the same result. 

As in the case of the simple adaptations of Figs. 5 and 
6 the method can be extended to Band I dipoles possess- 
ing a reflector and/or directors. 

To be concluded 


New Vision A.G.C. System 


Advantages Obtained from an Improved Method of Gating 


By 5S. E. GENT," B.Sc. (Eng.), Grad.LE.E. 


= the argument for using vision 


a.g.c. in the past, there is little doubt that, with the 
advent of Band-III television and the introduction 
of more than one programme, an efficient system 


of this kind is now a highly desirable, if not essential, 
part of all except the very cheapest of receivers 

The main reason for this requirement is the cer 
tainty that in most districts the Band-I and Band-III 
signals supplied to the receiver will be of different 
strengths, and it will not be desirable for the viewer 
to have to readjust the gain control of the receiver 
when switching from one programme to the other. One 
might argue that this could be overcome by pre-set 
gain controls in the receiver, one for each channel, 
which could be adjusted by the service technician 
and then left. But even if this is accepted for two or 
even three channels it must be remembered that there 
will one day be more channels in use, and the prospect 
of thirteen pre-set gain controls is a little staggering, 
to say the least! It is to be expected that variations 
in signal strength on Band III may be more serious 
than on Band I, and this may be used as a further 
argument in favour of a.g.< 

The majority of current a.g.c. systems will not deal 
efficiently with aircraft flutter unless the flutter 
frequency is very low, but it is claimed that the new 
system described in this article can be better in this 
respect than previous systems, 

Obviously, in order to deal adequately with com 
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paratively fast changes of signal strength, such as are 
caused by aircraft flutter, the time constant in the 
a.g.c. smoothing circuit must be short, and the a.g.c. 
voltage must be derived entirely from the vision signal 
and must be independent of the picture information 
and the sound signal. 

Also, in order to cater for all likely ratios of Band-I 
to Band-III signals, the a.g.c. should have a large 
range of control over the gain of the receiver, say 60dB, 
ind there should be no necessity for a pre-set sen- 
itivity control. With a large control ratio such as this, 
care must be taken to delay the control on the r.f 
stages relative to that on the if. stages, and then to 
proportion it correctly, if a good signal-to-noise ratio 
is to be maintained over the whole control range of the 
system his necessitates a larger a.g.c. voltage 
than if no delay were used. 

Moreover, in order to simplify the viewer’s task in 
adjusting his receiver, the a.g.c. operation should be 
independent of other adjustments, for example, 
time-base locking. 

It was with these points in mind that this new system 
was devised, but before describing it we will give a 
brief survey of the other methods at present in use 
and their shortcc mings. 

Commonly Used Systems.—The simplest form of 
a.g.c. uses the mean d.c, voltage developed as a result 
of diode action at the sync separator grid. The general 
arrangement is shown in Fig. 1. The contrast control 
usually operates by applying a positive bias to the 
a.g.c. control line, thereby cancelling part of the 
developed negative bias. A diode is included, termed a 
delay diode, and this clamps the control line to earth 
for signals below a certain level which is determined by 
the setting of the contrast control 

There are three objections to this system The 
smoothing circuit must deal with the 50-c’/s video 
and sync components, resulting in rather a long time 
constant. On pictures of small d.c. level, such as dark 
scenes, the a.g.c. voltage diminishes and there is a 
tendency for the background to show up because of 
the increased gain. This is particularly annoying in 
wesk-signal areas where the background may already 
be rendered brighter than intended by the presence 
of noise on the signal. The third objection is that the 
available voltage from this system is inadequate 
to allow a delayed system of control on the r.f. stage. 


* Ferguson Radio Corporation 
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Fig 4. 
pulse and (b) part of frame sync pulses. 


Standard sync waveform showing (a) a line sync 


Fig 2. shows the basis of frame-pulse gated a.g.c. 
This method gates the valve producing the control 
voltage so that the output depends on the amplitude 
of the sync pulses during the frame fly-back, and since 
picture components do not occur during this period, 
the output is a true measure of the signal level. The 
contrast control may operate to determine the amount 
of pulse amplified by the a.g.c. valve. Because the 
gating frequency is so low, a long time-constant is 
required in the smoothing circuit. The frame hold 
control must be correctly set before the contrast 
to ensure that the gating waveform occurs at the right 
inst: nts 

For the line gated system shown in Fig. 3 the gating 
pulse is derived from the line time-base, and is delayed 
so that it operates the a.g.c. system during the “‘ back 
porch ”’ period of the line sync pulse. Since the back 
porch does not exist at the gating times during the 
frame pulses, i.e., approxi- 
mately I12usec after the 


The “Sync-Gated *’ System.—The new form of 
a.g.c. system, is basically a gated system, controlling 
the amplitude of the signal during the “ back porch ”’ 
of the line sync pulse, but the gating pulse is derived 
from the sync pulse itself rather than from the time- 
base, thus overcoming the difficulties experienced 
with some of the other systems as a result of the 
interdependence of “‘ hold” and contrast controls. 
Reference to Fig. 4, showing the standard 405-line 
television synchronizing waveform, will explain the 
principle of the system. If this waveform is examined 
it can be seen that there is always a period of back 
level immediately following the positive-going edge of 
a sync pulse, whether it be a line or a frame pulse. 
Hence, a short-duration pulse derived from this edge 
and delayed slightly so thet it occurs a microsecond 
or two after the edge, would form a suitcble gating 
pulse for an a.g.c. system. 

This is the basis of the new arrangement, the 
required gating pulse being obtained simply by 
differentiating the sync pulse and making use of the 
positive half of the waveform so obtained. This pulse 
is then added to the video waveform, the total amplitude 
being equal to the sum of the original pulse and the 
“* back porch ”’ level of the video signal (see Fig. 5). 
This total amplitude is made always to exceed the 
peak video amplitude and is passed through an 
amplifier, the pulses appearing at the anode of the 
amplifier being peak-rectified and used as a.g.c. 
voltage. 

A very important feature is that the pulses are still 
present during the frame sync intervals—in fact they 
occur at twice the line frequency during this period— 
and so the considerable fall in a.g.c. voltage which 
occurs with line time-base gated systems during the 
frame sync interval is replaced by a small increase in 
voltage which can, however, be kept to a minimum 
by operating the rectifier under, as nearly as possible, 
peak rectifyirg conditions. In actual practice it has 
been found that, for a given percentage of 50-c/s 
ripple on the a.g.c. line, a considerably shorter a.g.c 
time-constant can be used with this system than 
with the line time-base gated system, thus improv- 
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negative-going edges in 
Fig. 4(b), there is a loss of 
a.g.c. during these periods, 
making it necessary to use 
a fairly long time-constant 
in the smoothing circuit. 
There is interaction be- 
tween the line hold and 
contrast controls, because 
the system relies on the line 
time-base timing to obtain 
gating pulses at the correct 
instants Usually these 
pulses are taken from the 
output circuit of the time- 
base, which does not 
operate for some time after 
the rest of the set has been 
switched on because of 
heating delay in the effi- 
ciency diode. Thus a pro- 
tection circuit is required 
for this period to prevent 
overloading of the video 


circults 


VIDEO STAGE 
CATHODE 


Wrretess Wor~p, NOvemMBEeR 1955 


=< 
= 


T 


Fig. 5. Circuit of the new sync-pulse gated system 
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ing control of rapid fading such as aircraft flutter 

It is, of course, essential that the sync separator in 
the receiver is capab!e of maintaining its output sync 
pulse constant in amplitude and speed over an adc- 
quate rarge of contrast settirgs, otherwise a positive 
feedback loop will exist via the a.g.c. line, and low- 
frequency fluctuations will occur in the giin of the 
controlled stages of the receiver. In commercial 
receivers the sync separator usually limits inadequately 
below about 10 volts peak-to-peak video signal, with 
the result that these fluctuations may occur if the 
contrast control of the receiver is adjusted to give a 
video voltage of this order at the cathode (or grid) of 
the cathode-ray tube. This is not considered to be a 
very serious objection, since such an amplitude of video 
signal represents a picture of extremely low contrast 
on the average cathode-ray tube. 

A practical circuit is shown in Fig. 5. The video 
waveform includirg sync pulses is taken from the 
video stzge cathode and a differentiated pulse from the 
sync separator (V1) anode, formed by the short time- 
constant C,R,, is edded to it at the grid of the a.g.c 
amplifier V2. Since the cathode of the video stege is a 
low-impedar.ce point, the amount of pulse fed back 
into the video amplifier is very small. The delay in 
the sync separator is sufficient to ensure that the 
positive part of the pulse lies over the back porch. 


The valve V1 is operated under very short grid-base 
conditions so that the pulse produced is constant in 
amplitude over a wide range of contrast, and this 
amplitude is sufficient to extend well beyond the peak- 
white level at the grid of V2. This valve is biased 
by the contrast control R, and resistor R, so that it 
conducts only on the tips of the pulses. Hence the 
output at the anode of V2 consists of pulses whose 


amplitude for any given contrast setting depends 
only on the back porch level and therefore the signal 
level 

These output pulses are coupled to the diode V3 
circuit by C, and R,. The diode load is split into 
R, and R., the tapping supplying bias to the vision i.f. 
stage. A delay network comprising R,, R, and the 


diode V4 supplies bias to the r.f. stage. The capacitors 
C, and C, are small, so that a short time-constant 
exists on the control line of the vision i.f. stage. Since 
there is a small change in the a.g.c. voltage during the 
frame pulses, a longer time-constant is used for any 
steges common to vision and sound. Thus extra 

smoothing, R,, and C,, is added for the r.f. stage. 
The relative values of the resistors forming the 
delay system may be found in the following manner 
If e, is the required i.f. stage bias at which control on 
the r.f. stage should commence and, under maximum 
signal conditions the i.f. stege bias should be e, when 
the r.f. stage b’as is ¢, in order to avoid 
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A.G.C. curves for the 203T receiver showing the distribution of contro 


Curves showing the effectiveness of 
the system as applied to a complete 
receiver are given in Fig. 6 and it can 
be seen that for an average setting of the 
contrast control (the curve marked 
V 14.5) a charge of 60dB in input 
signal is reduced to only 2.5dB at the 
cathode-ray tube. At a higher contrast 
etting (V, 15.2) the control is not 
quite so good but even so a change of 
60dB in input causes only 8dB change 
in video voltage. 

Fig. 7 shows the way in which the 
control over the total receiver gain is 
divided between the r.f. and i.f. stages. 
Chis clearly demonstrates how the r.f. 
AF gain is maintained at a high level for 

weak signals in order to achieve a good 
signal-to-noise ratio, while with strong 
signals the majority of the gain reduc- 
tion occurs in the r.f. stage in order to 
avoid overloading the mixer stage or 
first (uncontrolled) i.f. amplifier. 
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Information Theory 


Widening Fields of Application Discussed at London Conference 


T HE third symposium on information theory to be 
held in London* was housed this year at the Royal 
Institution. The change of address from the Institu- 
tion of Electrical Engineers, where the last one was 
held, certainly reflected the different character of this 
year’s proceedings, which seemed to have kicked 
away the ladder of mere technology by which informa- 
tion theory rose to fame. Whereas the L.E.E. sym- 
posium was mainly concerned with practical applica- 
tions of Hartley’s and Shannon’s work and had a 
direct appeal to communications engineers, the Royal 
Institution offered such a miscellaneous collection of 
cientific subjects that any engineers present could 
have been forgiven for asking themselves what they 
were doing there at all. Welsh spelling rubbed 
shoulders with nerve mechanisms, randomizing 
machines with the cochlear nucleus and games stra- 
tegy with optical transmission, not to mention statis- 
tics, translating machines, codes, linguistics, clerical 
operations and extra-sensory perception. 

There were, however, a few topics that could be 
said to represent our own sphere, and one of particu- 
lar interest was concerned with coding information to 
increase the efficiency of communications channels. 
This term “coding” is often used loosely to describe 
a process by which the signal is converted from one 
physical variable into another (for example, from 
amplitude changes to frequency changes, as in f.m.) 
without altering its essential structure or pattern. 
What “coding” should really mean is a process which 
takes into account the statistical nature of the signal, 
so that less time or signalling power is given to repre- 
sentations which occur frequently, and therefore con- 
vey little information, and more to those which occur 
infrequently and give a good deal of information. A 
familiar example is the Morse code, where the letters 
which have the greatest probability of occurring in 
English text, like E and T, are given the shortest sym- 
bols 

A good deal of research is being done to apply this 
kind of coding principle, not only to “ telegraphic” 
signals but to continuous ones like speech and tele- 
vision waveforms, in order to reduce the bandwidth 
or signalling power required in communications chan- 
nels. It becomes particularly valuable when the “ con- 
ditional probabilities” are taken into account. For 
example, in English text when the letter Q occurs it 
is almost certain to be followed by U, so that when 
the U actually comes up in these particular circum- 
stances it conveys very little information and should 
be given less time or signalling power than it normally 
gets. Again, this principle can be applied to signals 
of a continuous nature. 

A more recent offshoot of this work has been on 
special codes for detecting and correcting errors, and 
these are used mostly for “telegraphic” signals such 
as the trains of pulses in digital computers or tele- 
phone dialling systems and, of course, in telegraphy 
itself. The term “errors” here refers to changes in 
the signals caused by noise, intermittent faults or any 
other kind of interference with the transmission chan- 


* Organized by Dr. Colin Cherry, of Imperial College 


WireLess WorLD, NOvemBer 1955 


nel. In a digital computer, for example, a single 
noise pulse added to a train of binary digit pulses 
representing a number could make a difference of 
thousands or millions in the result of a calculation. 
The general principle of detecting and correcting such 
errors is to add some extra symbols to the “ message ” 
to act as a check on the accuracy of what is received, 
rather like the tally of words sent in a telegram. This 
entails some redundancy in the code and its efficiency 
is thereby reduced, so the aim of the “ information 
theorists” is to design effective codes with minimum 
redundancy. The methods used for detecting the 
errors are complex, but in the binary system of sig- 
nalling (with which the codes are mostly concerned) 
the process of correction is simplicity itself. Since 
there are only two symbols used, 0 and 1, once it has 
been determined that an error exists at a particular 
position in a train of digit pulses it is only necessary 
to reverse the digit in that position from 0 to 1 or from 
1 to 0 as the case may be. 


Speech Recognizing Machine 


Papers concerned with various aspects of binary 
coling at the symposium were “The Synthesis of 
Linear Sequential Coding Networks” by D. A. 
Huffman, “ A General Class of Codes and their Physi- 
cal Realization” by A. E. Laemmel and “ Coding for 
Noisy Channels” by P. Elias. The notion of error 
correction and that of “conditional probabilities ” 
mentioned above also came into aa interesting descrip- 
tion by D. B. Fry and P. Denes of their experimental 
work in building an automatic speech recognizer—a 
machine that will produce typewritten versions of 
words spoken into it. The main problem here is that 
a machine cannot recognize words simply by their 
acoustical properties, which vary considerably with 
pronunciation, intonation and quality of voice, This 
is also true of homo sapiens, of course. It 
is necessary for the machine, like the human being, 
to have a store of linguistic informauion to act as a 
check on the acoustical frequency patterns and modify 
them when they seem to have an improbable structure 
In the recognizer described by Fry and Denes this is 
done on an elementary level by using the “ conditional 
probabilities” with which certain sounds occur after 
other sounds in a given language 

First of all, the purely acoustical patterns are 
“recognized” by a series of filters, which divide up 
the frequency sdectrum into adjacent bands. Most 
phonemes give rise to characteristic spectral patterns 
which can generally be identified by coincident peaks 
of energy in particular pairs of filters. The outputs 
of the various pairs of filters are muttiplied together 
and this gives a series of voltage products which vary 
in re‘ative magnitude as changes in the applied speech 
wave move the energy maxima from filter to filter 
An electronic circuit then detects the greatest of these 
products and indicates the occurrence of the corre- 
sponding phoneme, 

The linguistic information on “ conditional proba- 
bilities ” is stored in the form of slider adjustments on 
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sets of potentiometers. Each set is associated with 
a particular phoneme and the various sliders give 
voltage outputs proportional to the probabilities of the 
other phonemes which may follow it. What happens 
in operation is that when a particular phoneme is 
recognized by the filter-pair system, say i, this infor 
mation is stored in a corresponding memory circuit 
until the next phoneme occurs and then used to switch 
the voltage indicating the occurrence of this next 
phoneme to the i set of potentiometers. The “proba 
bility voltages” from the sliders are then sent to the 
filter-pair system, and here each phoneme acoustical 
output voltage is multiplied by its corresponding 
probability voltage. Thus the acoustical recognition 
of the phoneme following the i is biased or weighted 
according to the probability of its occurring in the 
language. So if the filter-pair system has a tendency 
to produce the largest voltage for a phoneme which 
is similar to the one spoken but not actually correct, 
the weighting by the probability voltages will most 
likely swing the balance and cause the correct 
acoustical output to have the largest voltage. This is 
then selected by the electronic circuit mentioned above 
and used to operate an electric typewriter. 

Some interesting and amusing typewritten results 
were shown by Fry and Denes which clearly demon 
strated the greater accuracy of recognition obtained 
with the aid of the store of linguistic information 


Applications of Computers 


In one sense mechanical speech recognition can bs 
regarded as a coding problem since the actual structure 
of the information is altered. A rather different type 
of coding, though again for transformation of language 
information, was described in a paper by A. D. Booth 
and J. P. Cleave—the “programming” of a digital 
computer to transcribe ordimary alphabetic text into 
Braille. The technique was similar to that outlined 
in the article on language translation in a recent issue* 
except that with Braille the transcription was in terms 
of individual letters and simple groups of letters (or 
simple words) called “contractions.” There is not, 
however, a simple one-to-one correspondence between 
printed characters and the Braille signs, for the par 
ticular signs used depend upon the context. Tran- 
scription into contracted Braille, in fact, is almost as 
complex as translation into a foreign language, except 


that the words in real language are replaced by 
“letters” in Braille and the word groups or idioms by 
Braille letter groups 


Computing machines are also being used in another 
field of information theory to investigate the transmis- 
sion of information in the animal (or human) nervous 
system, which can be regarded as a kind of communi 
cations network. The general idea is to organize the 
machines to imitate the external patterns of behaviour 
produced by the nervous system in the hope of throw- 
ing some light on the actual physiological mechanism 
of the system, which is very difficult to investigate by 
other means One paper, by O. G. Selfridge, 
described the adaptation of a digital computer to give 
recognition of visual patterns. Here, there was no 
attempt to make the machine imitate the nervous 
structure directly—only its functions. Another paper, 
however, by W. K. Taylor, described a network more 
in the nature of an analogue computer which was 
built up from model neurons having electrical proper 


e Translation by Electronics,”’ by J. P. Cleave and 
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ties similar to those of living nerve cells and sensory 
receptors. Each model cell contained electronic 
ircuitry using seven valves. Experiments were des- 
ribed in which the correct “ physiological” response 
to a pattern of stimulation could be “learnt by 
association ” by the network, 

In particular the sense of hearing offers a challenge 
to information theory because of the complexity of the 
path from air to brain and because of its incredible 
sensitivity. It has been calculated that at the thres- 
hold of hearing the displacement of the eardrum is less 
than the diameter of a hydrogen molecule. If the 
total energy available is divided by the observed num- 
ber of sensory cells in the inner ear it turns out that 
the signal is well down into the thermal noise level. 
This results in a constant random “firing” of nerve 
threads which is to some extent ordered by inter- 
connection, feedback and autocorrelation in the pres- 
ence of even the weakest sound stimulus. 

A detailed investigation of the function of the 
cochlear nucleus, reported by J. T. Allanson and I. C 
Whitfield, confirms this view and shows that the pat- 
tern of response to a pure tone is modified from a 
Gaussian or humped-back distribution of activity in 
the ingoing fibres, to a steep-sided, flat-topped band- 
pass response in the outgoing fibres. This sharpening 
of the region of neural activity is thought to account 
for the observed degree of discrimination of pitch, 
and it was suggested that the width of the “ pass- 
band ” might prove to be related to the perception of 
intensity. Weight is lent to this hypothesis by the 
known dependence of subjective pitch on intensity 

Frequency analysis lies at the root of all theories 
of hearing and a comprehensive survey of the present 
state of our knowledge was made by J. C. R. Licklider 
who pointed out that the “place” theories of Helm- 
holtz and Bekesy, which identify specific regions of 
excitation in the cochlea with different frequencies, 
were insufficient to explain the subjective recognition 
of a low-pitched fundamental residue when the ear 
is stimulated by high harmonics only of that funda- 
mental. Schouten’s work on this subject had made 
it clear that the low pitch remained after any com- 
bination tone due to non-linearity in the ear had been 
balanced out by a variable-phase search tone. 

An alternative demonstration was given by Prof. 
Licklider in which short bursts of a sine-wave funda- 
mental were interspersed with tones consisting of the 
higher harmonics only. A random low-frequency 
masking then introduced, which com- 
pletely suppressed the sine wave but left the sensation 
of low pitch from the harmonics untouched. 

These results could not be explained by any existing 
simple “place” theory. There was the possibility 
that a transformation from time to place might occur 
in the cochlear nucleus or at high levels in the path 
from ear to brain, and the main part of his paper was 
devoted to a detailed description of a “ triplex’ 
mechanism which might fit the facts so far observed. 


noise was 
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It seems, then, that the principal role of information 
theory in all these different fields has been to throw a 
new light on old problems. Channels of communica- 
tion have been found to exist in situations which were 
never considered in this way before. At the same 
time one cannot escape the conclusion that many of 
the researches described at the symposium might have 
gone on quite successfully without information theory! 
However, the world of communications must take it as 
a compliment from the rest of science that such atten- 
tion is being paid to the subject 
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“BELLING-LEE” NOTES 


G9IAED LICHFIELD 


By time this reaches the 
reader we hope that the GOAED 
ard will have been recognised 
by many hundreds of new viewers, 
und we do want everybody to know 
that every report received will be 
appreciated, and will be acknow- 
ledged by Q.S.L. card. Early 
reports are the most valuable, but 
please do not telephone, and please 
send reports to Enfield and not to 
the transmitter 
The transmitting equipment has 
been ‘ns alled in the large trailer 
illustrs ted above, the power unit is 


self-controlled 5 kW 


a separate 
generator 


Regular transmissions should 
commence at 10 a.m. on Monday 
October 10th, and will be as 


follows.—Monday to Friday 10 a.m. 


-1 p.m., 3 p.m.-6 p.m. and 7.30 p.m. 
-8.30 p.m., Saturday 10.0 a.m. to 
1 p.m. There will be no trans- 
missions on Sundays or Bank 
Holidays 

From the results of our experi- 
ence on London, we can tell you 


that it is a reasonable assumotion 
that a locked picture of G9AED, in 


which all characters can be read, 
will secure a first class result for 
I.T.A. when it commences, and 


without any further mejor adjust- 
ment either to the aerial or receiver. 
A barely discernible and completely 
unlocked picture from G9AED will 
result in a picture of moderate 
entertainment value from J.T.A., 
but there will in all probability be 
some noise present on the picture 
Please remember that a basis of 
comparison will exist, and viewers 
will expect to receive the LT.A. 
programme as well as they have 
been accustomed to receive the 
B.B.C and without constant re- 
adjustment of set controls. 

Where indoor aerials are being 
tried, great care must be taken in 
siting as the problem of standing 
waves is very real. Correctly de- 
signed aerials for loft use are 
quite satisfactory when used in 
situations of strong signal. 


INSULATED COAXIAL 
PLUG L781/P2 


This plug is in every way 
interchangeable with our well known 
all-metal plug L734/P/AL It is 
not generally known that the drive 
behind the design of this plug came 
from certain engineers of the British 
Electricity Authority who were un 
happy regarding the safety aspect in 
the event of the breakdown of the 
isolating capacitor in the receiver 
Provided that the receiver has been 
connected to the mains with a three- 
pin plug correctly wired through all 
stages, there is no possibility of 
danger of shock. If a two-pin plug 
and socket has been used, there is of 
course a 50%, chance of connecting 
it the wrong way round. Even with 


a three-pin plug, this might be 
wrongly wired at any one of at least 
three points: 

(1) The socket (unlikely if com- 
petently installed). (2) The plug if 
it has been replaced by an incom- 
petent amateur, or (3) If there has 
heen an error within the receiver. 

The insulator is not a brittle 
mou'ding, it is nylon, and even if 
stood on will come to no harm. It is 
more robust than those manutac- 
tured in metal. 


Advertisement of 
BELLING & LEF LTD 
Great Cambridge Rd., Enfield 
Middx. 
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AVY CURRENT 
LOW VOLTAGE 
FUSE LINK 


for use on D.C. supplies in Aircraft, 


Battery Driven Vehicles, &c. 


Tus fuse is in- 
tended as a direct 
replacement for the 
American “Current 


Limiter” used on 


28V d.c. aircraft power supplies, and 


for t 


his purpose has received the 


approval of the Air Registration Board 


under their reference No. E.3217. 


It 


is also suitable for the pro- 


tection of battery operated vehicles, 


heavy current rectifier output circuits, 


low 


voltage furnaces and other 


similar d.c. applications. 


SPECIFICATION: The fuselink is capable 


of br 
ampe 


eaking currents of up to 3,000 
res at 30V d.c. (2,500 amperes at 


30V d.c. for the 35A and 0A ratings) 


without 


The 
0,003 


any external disturbance. 


arcing time does not exceed 


seconds at 3,000 amperes 


RATINGS: 35A, 50A, 80A, 100A, 130A, 


150A 


, 200A, 225A, and 275A. The 


range will be extended in four further 


steps 


BE 


to 500A maximum. 


armer f 
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Before planning any communication system, and I) 4 the motor generator 
\ running during the survey 
particularly a microwave or V.H.F. multichannel \ he Nigerian multi 


hannel system 


system, a survey of the propagation conditions 
BELOW. The V.HF 


nobile survey team erect their 


over the proposed path or area is essential. 
Similar, but less exhaustive surveys, are also 
necessary before planning V.H.F. mobile systems 
Such surveys are undertaken by Marconi’s, 

one of the very few radio manufacturers who 
do so. The teams engaged in the work may be 
called upon to operate in desert, swamp and 
jungle, over which line and cable routes 

would be impractical, on windswept moorlands 
or in densely populated city and suburban areas 
Surveys are being, or have already been carried 
out all over the world, including: Uganda, Kenya, 
Tanganyika, Nigeria, Gold Coast, Tangier, Azores 
Norway, Turkey, Greece, Malaya, Ceylon, 


West Indies, Sweden, and also, of course, in Britain. 


Over 80 countries now have Marconi-equipped telegraph and 
communications services. Many of these are still giving trouble-fre 
service after more than twenty years in operation. 


Lifeline of communication 
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Measurement of “Wow and “Flutter” 


Basic Circuitry of a Test Instrument 


B EFORE the subject of measurement can be 
considered it is necessary to form a clear picture of 
what exactly is meant by “wow” and “flutter,” as 
misunderstandings often arise where terminology is 

ncerned 

Wow or flutter is a periodic or non-periodic fre- 
juency deviation (occurring mostly when reproducing 
from magnetic tape or disc records) expressed as a 
percentage of the mean frequency. For example, if 
1 recorded signal of 3,000 c/s varied on reproduction 


between 2,970 and 3,030 c/s, wow or flutter in this 
se uld be: 
3.030 -- 3,000 3,000 — 2,970 
; - ——, 100 = 41% 
3,000 3,000 
We are here dealing with peak-to-peak va'ues, 


as we should in the case of slow deviations, but fer 
higher rates the mean value of 


variation when occurring with the same percentage 
deviation over a wide range of carrier frequencies has 
different audible effects depending upon carrier fre- 
quency, rate of change (wow/flutter frequency) and 
individual hearing characteristics. It can be assumed, 
however, that a carrier frequency lying between 
2,009-5,000 c/s is most vulnerable to wow and flutter 
and consequently 3,000 c/s has been chosen inter- 
nationally as the test frequency. 

Purpose of Wow/Flutter Measurements. There 
are two main reasons for this sort of measurement. 
First, to check the percentage of frequency variation 
to ensure that it does not exceed the allowed limit; 
and, if this is the case, to make necessary ad ustments 
and repairs in the apparatus under test. Secondly, 
to establish an ob ective figure of merit which can 
be used also for equipment with frequency deviations 

wh ch are d-fficult of detection by 


frequency deviation is usually the average human ear. For 
considered Consequently, if By instance it can be generally 
flutter were given as, say, 1% : : : assumed that equipment with w/f 
w.thout saying that th's referred to 0. E. DZIERZYNSKI (wow or flutter) higher than 
peak-to-peak deviation, it would 0.5% represents poor performance 
be safer to take the maximum and below 0.05 is associated 
frequency range as being approximately +1.5%, with best-quality reproducers, As flutter meters 
assuming that the waveform is nearly sinusoidal. are most used for fault finding, it often happens 

A second term (entirely different in meaning from that not only percentage of w/f has to be 


percentage wow or flutter) is wow/flutter frequency. 
As we mentioned previously, change of frequency 
may often occur in a periodic way. This period of 
frequency variation can be from a few cycles/sec (or 


even less) up to a few hundred cycles/sec, and can 
be divided into two ranges, iec.: “wow”—corre- 
sponding to frequencies within the limits 0-20 c/s 
ind “ flutter”—covering all frequencies between 20 
and 200 « Wow itself could be divided again 
nto a “very slow” wow, 0.2c/s* (not so audible), 
nd “normal” wow within the limits 2-20 c/s. It is 


significant that “very slow” and “normal” wow and 
flutter different not only audibly but also from 
the measuring equipment point of view; a “very 
slow” wow has to be measured by different circuitry. 

Choice of Carrier (Test) Frequency. Frequency 
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checked, but also w/f frequency estimated—the chief 
reason being to find the cause of the trouble. This 
certainly complicates matters, particularly as the 
flutter waveform is generally of a complex nature 
We shall return to this sub,ect later in the article 


Principle of Flutter Meter. Fig. 1 is a block 
diagram of a w/f analyser. Flutter phenomena are 
similar to frequency modulation in rf. circuits, 


Consequently the flutter meter has similar stages to 
those of a f.m. receiver, the chief difference being, 
of course, an audio-frequency carrier (3,000 c/s) and 


very low deviation. This latter factor has an im- 
portant influence on the design of the limiter and 
output Stages. 

Let us consider stage-by-stage how a flutter meter 
works. The signal of nominal frequency 3,000 c/s, 
from the output of, say, a tape recorder, is fed 


through an amplifier to a limiter. The purpose of 
the limiter is to reduce the minimum amplitude 


Block schematic diagram of wow/flutter meter. 
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modulation, and to provide a reasonably constant 
input to the discriminator 

The limiter is followed by a band-pass filter which 
restores the sinusoidal waveform which was lost in 
the limiter stage. The level here is of the order 
of 100-500 mV. 

The discriminator is designed as an amplifier with 
a linear (or close to it) characteristic of gain with 
frequency within the limits 2,700-3,300c/s. An 
ordinary parallel-tuned L-C circuit in the anode 
circuit of the discriminator is good enough for this 
purpose and this circuit should be tuned to approxi- 
mately 3,400c/s (peak) (see Fig. 4). Under these 
conditions, the discriminator amplifier would have 
only about half of the available gain from the carrier 
of 3,000 c/s (working on the slope of resonant curve). 

If a frequency-modulated 3,000 c/s signal is applied 
to the grid of V3 the output from the anode will be an 
amplitude-modulated carrier (incidentally still partly 
frequency modulated), This produces an amplitude- 
modulated carrier which should, if necessary, be 
amplified to at least 10 V before detection. 

Yiode detection is usually employed and the 
output from it, after removal of the d.c. component, 


poe + HT 

Fig. 2. The input 
stage comprises a 
pre-amplifier, cath- 
ode follower and 
high-pass filter 


contains the w/f frequency plus the remains of the 
carrier and carrier-harmonic frequencies. 

As the flutter component is often a matter of only 
a few millivolts, a low-frequency amplifier has to be 
introduced between detector and a.c. output meter. 
The gain of this amplifier is of the order of 35-40 dB 
to ensure that the a.c. output meter (about 10 V f.s.d.) 
is working on the linear part of its scale. 

A low-pass filter (cut-off frequency about 300 c/s) 
is often inserted between detector and output meter, 
to reduce carrier-frequency components. 

As we shall see later, provision can be made to 
measure very low frequency wow (or frequency drift) 
by inserting a d.c. microammeter in series with the 
diode load resistor Ri (Fig. 4 (a)). Variations of fre- 
quency will be followed by the instrument pointer, 
provided that they are slow compared with its natural 
period, i.c., below about 2 c/s. 

Circuit Details 
Input Stage. Fig. 2 gives more details of the input 
circuit. The reproduced test signal of 3,000 c/s is 
passed through the pre-amplifier VIA, cathode 
follower V1B and high-pass filter. All lower fre- 
quencies (including hum) present in the output of 
the tape recorder are removed, as they can otherwise 
affect the final reading of the output meter. The 
purpose of the cathode follower is to match the low 
input impedance of the filter (3,000 ohms) to the 
high output impedance of the pre-amplifier. The 
choice of a low filter impedance has the advantage 
of making the design of the filter much easier, also 
of reducing hum pick-up 


500 at the input of the limiter. 
~~ Limiter. Two types of 
ee | O-o2uF o-o2uF limiter circuit were con- 
' sidered during the de- 
oat} velopment of the meter 
ok | oH ¢ described in this article. 
3 uf The first employed a 
> ECC81 working as an 
overloaded cascade am- 
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Fig. 3. (a) Circuit of limiter and band-pass filter stage; (b) input/output characteristic; (c) waveform at A when V, exceeds 
the bias V,, 
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slope of discriminator curve. 


tained of peak value 75 V, approximately constant 
for all values of input voltages within the limits 
80 mV-10 V. Fig. 3 (a) shows the second system which 
was finally adopted. Two negatively biased diodes 
ire fed symmetrically with the a.c. signal through 
resistor R,. At A the waveform is sinusoidal until 
the peak value of the signal exceeds the bias when 
The 


th 
the output takes the form shown in Fig. 3 (c). 
umplitude remains substantially the same for inputs 
varying within similar limits to those quoted for the 
first system 

Band-pass (Sine-wave Restoring) Filter. 
systems have been considered and for simplicity and 


Several 


efficiency 
resistor 7 


a single tuned circuit was chosen fed by 
Damping of this tuned circuit had to be 


200 «Nh 


“i 
0 002 ul 
V4ea 


(b) 


(a) Discriminator and detector circuit; (b) Microammeter connections for measurement of drift; (c) Effect of R, on 


chosen very carefully, as sidebands within the limits 
3,000 + 200 c/s had to be passed without appreciable 
attenuation. At the same time attenuation of the 
second and third harmonics (6,000 and 9,000c/s) 
should be 20dB at least. Fig. 3 (b) represents the 
limiter and filter characteristic, i.c., how the output 
of this stage depends upon input. There is a broad 
maximum for the input values 20-30mV and it is 
clear that the optimum input for minimum amplitude 
modulation is about 25 mV. 

Discriminator and Detector. Any r.f. pentode with 
sufficient gain could be employed for the discrimina- 
tor, which is coupled to the detector stage. In the 
circuit of Fig. 4(a) the discriminator is the heptode 
section of an ECH81, which is of the variable mu-type 


Fig. 5. (a) Circuit of output stage and 
TO EXTERNAL (b) typical frequency response. 
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To stabilize the gain the triode section is connected 
to the h.t. to increase the cathode current so that a 
lower value of cathode bias resistor can be used. 

It is important that the slope of the resonance curve 
should be sufficient to produce about 1 volt of flutte: 
frequency across the detector load Rx for an input to 
the grid of V3 of about 500mV with a frequency 
deviation of 0.5 (of 3,000c/s), By shunting the 
resonant circuit (R,x) it is possible to reduce the dis 
criminator efficiency very considerably, In this way 
it is possible to obtain a change-over to different 
ranges (see Fig. 4c) In this particular case resistors 
of 45k‘) and 12k!) would cause a reduction of slope 
of 3 and 10 times respectively, while 1 volt a.c. of 
detector output could still be obtained from frequency 
variations of 1.5% and 5% respectively (with a signal 
of 500mV fed to the discriminator grid). It will be 
seen from Fig. 4(c) that the value of rectified carrie: 
current i.) will be different in each range. 

Very slow wow is measured with a microammeter 
(Fig. 4(b)) inserted in the detector load circuit. With 
a load resistor of 0.25 M® current i, is approximately 
180 vA, and a frequency change of +0.5% would give 
a current change of approximately +5»A. Employ- 
ing a meter with f.s.d. 100A, it is possible to com- 
pensate 130”A from an external source to obtain 
neutral indication exactly in the middle of the scale 
If the scale is calibrated in cycles, peak-to-peak 
measurement of the slow swing can be made. This 
method has the advantage that large slow variation of 
frequency can be measured, without range-changing 
facilities, as, even with wow up to +5%, movement 
of the needle would be within the limits of the scale. 

Output stage. As explained previously, a low- 
frequency amplifier and filter for carrier components 
must be included in the last stage of the flutter meter 
Fig. 5 shows tow this problem was solved in a simple 
and satisfactory way. The first half of the ECC83 
is a R-C amplifier while the second triode serves as 
an output cathode follower feeding the output meter 


through a special network 
tuned to 3,000 c/s was employed to reduce any 
remaining carrier signal (it was found that second and 
third harmonics were negligible at this point in the 
ircult 

The frequency response of the amplifier was given 
a strong lift towards 200 c/s (pre-set potentiometers 
P,, P,; condensers C,, C,) to compensate considerable 
loss of “higher” frequencies (in a band 5-200 c/s 
through attenuation of sidebands in the discriminator 
ircuit and smoothing capacitances in the detector 
circuit. The resulting frequency response (Fig. 5(b) 
is more or less uniform: there is some loss at fre- 
quencies between 100-200 c/s and 5-10 c/s, but 
experience shows that the most important flutter 
frequencies are within the limits 10-100 c/s. 

Oscillator and Ancillary Circuits. In Fig. 6 the 
EF86 is a stabilized 3,000-c/s oscillator with one half 
of the ECC81 as a buffer valve, while the second half 
works as a relay valve (sce later There are also 
some facilities for setting the exact level and for 
analysing flutter frequency contents. The oscillator 
circuit 1s a conventional Colpitts electron-coupled 
oscillator with automatic limitation of amplitude (see 
Wireless World, March 1954, p.110). The output is 
fed to a capacity attenuator which is used to maintain 
good waveform on lower ranges. Output voltages 
are in decade steps ranging from 1 mV to 1V. 

The second section of the ECC81 (V6b) is used as a 
relay valve. It is found that the oscillator, unless 
well screened, introduces a beat note with the played- 
back signal which upsets the accuracy of measure- 
ment. Consequently, it was arranged that while the 
recorded signal is played back, the oscillator is auto- 
matically switched off. This was achieved by apply- 
ing a positive bias to the grid of the relay valve, this 
bias being derived from rectification of the 3,000 c/s 
played-back (fed from anode circuit V2b—see Fig. 
3(a)). Only when signal is being passed through the 
limiter of sufficient level to give an anode current in 
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Fig. 6. Test oscillator (3,000 c/s) and other auxiliary equipment 
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the relay of about 3mA, does the armature of the 
relay close contacts c-c, shorting to earth the grid of 
the oscillator. Another pair of contacts b-b lights up 
a pilot bulb, indicating that the test signal is of 
approximately the right level. Accurate ad,ustment 
of level (to minimize a.m.) can be made by switching 
the output meter to the anode circuit of the limiter 
(point B), where the signal should be 3 volts, and 
setting the input potentiometer P (Fig. 2). This 
adjustment of level is recommended when making an 
ordinary test of flutter, and essential when frequency 
drift is checked. We shall return to this subject later. 

Flutter Analysis. Flutter wave form is usually 
complex and irregular. It often happens that one 
frequency is predominant and it is desirable to esti- 
mate this frequency. Fig. 5 shows how this frequency 
may be found by using an external calibrated low- 
frequency generator. On the reduced flutter output 
say 1/5 of f£.s.d.) is superimposed about 20V a.c. 
from the external generator, resulting in a deflection 
of the instrument to some point near the middle of 
the scale. Switching over to the external oscillator is 
carried out by switch S which simultaneously reduces 
the flutter level by introducing resistor R. 

If now the frequency of the external generator is 
slowly changed from 10 to 200 c/s, the deflection will 
not change until one of the flutter frequencies 
approximates the external frequency. The needle of 
the instrument then indicates a slow beat with the 
search frequency. This is well known as the simplest 
method of analysing a complex wave, but in our case, 
a seach often has to be repeated several times, as 
flutter usually has varying amplitude and it is easy 
to miss the beat frequency. 

Frequency Drift. In tape recorders very slow 
frequency drift is sometimes experienced. This can 
be checked and measured by comparing the rectified 
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Block diagram of modulated oscillator for calibration of flutter meter. 


3,000-c/s carrier from the test oscillator and the 
played-back recorded note with the auxiliary meter 
of Fig. 4(b). Levels of both signals Fave to be 
identical and the following procedure in this test has 
to be observed (see Fig. 6). While testing, the level 
of the played-back note has to be ad’usted by poten- 
tiometer P (Fig. 2) with button “a” depressed (output 
meter set to f.s.d.). Then, depressing buttons “ b” 
and “a” simultaneously, the output from the oscillator 
is fed to the input socket of the flutter meter and 
f.s.d. adjusted by fine control of the attenuator. In 
this way both levels are set identically. Tren with 
push buttons “a” and “b” off and recorded tone 
3,000 c/s still going through, the reading should be 
noted on the microammeter (Fig. 4(b)). By depress- 
ing only button “b” the carrier from the oscillator 
is in turn measured. If both frequencies are the same 
(no frequency drift), both readings should be the 
same; the usual procedure is to make a note of the 
second reading (oscillator), switch back to the signal 
from the recorder and observe subsequent drift. The 
microammeter scale can be calibrated to read directly 
in cycles per second of drift. 

Calibration of Flutter Meter. Although initial 
alignment can be made using a convention af. signal 
generator, calibration of gain requires the use of a 
flutter generator. For our purpose the flutter 
generator should produce a frequency-modulated 
3,000 c/s carrier, with frequency deviation continu- 
ously controlled up 10%, at repetition rates within 
the limits 2-200 c/s. 

As a general guide Fig. 7 gives a block circuit of 
the calibrating arrangements. This is basically a 
beat-frequency oscillator with a fixed frequency 42 
ke/s supplied from oscillator A (small amplitude) 
and variable frequency from oscillator B (39 kc/s 
large amplitude). After mixing and detection the 
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resulting beat note (3,000 c/s, fr ency modulated) 
is passed through band-pass filter C. The chief pur- 
pose of this filter is to remove from the output traces 
of superimposed modulating frequency and to sup- 
press higher frequencies derived from oscillators A 
and B. Frequency deviation is achieved by a 
reactance valve circuit in which deviation limits are 
controlled by the Lf. oscillator D (voltage measured 
by V.V.). In this case the reactance valve, with initial 
bias 3.5V, would produce a change of frequency in 
oscillator B within the limits +150 c/s with a 
modulating voltage of 640mV r.m.s. Consequently 
the output would be 3,000 +150 c/s—which repre- 
sents 5‘%, flutter (peak-to-peak). For deviations of 
1.5 and 0.5%, 195mV and 67mV r.m.s. respectively 
were required from the modulator. 


Commercial Literature 


Junction Transistor Circuits for 
Mullard OC70 and OC71 types. Brochure giving basic circuit 
configurations, operating instructions, explanation of data, 
characteristic curves and various practical circuits from Mul 
lard, Century House, Shaftesbury Avenue, London, W.C.2. 


home construction using 


Wire-wound Potentiometers and rheostats, including ganged 
and concentric types. Specifications and mechanical details in 
an illustrated catalogue from the British Electric Resistance 
Company, Queensway, Enfield, Middlesex 


Amplifier Printed Circuit for the Osram “912” audio ampli- 
fier. Instructions for assembling the components on the printed 
circuit and details of a suitable chassis given in an illustrated 
technical bulletin from The Telegraph Condenser Company 
North Acton, London, W.3 


Light-weight Flexible Cords for hearing-aids, headphones 
microphones, et Table giving details of cores, coverings, 
resistances, current ratings and other information on the range 
produced by Amplivox (Industrial Products Division), 2, Ben- 
tinck Street, London, W.1 

U.HLF. Communications Receiver covering 150-500 Mc/s 
(a.m. and f.m.) in six positions of a miniature tuning turret, 
with sensitivity of 10 «V for 15-dB signal/noise ratio. Can 
be powered from batteries as well as mains, and facilities are 
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THE full-line curves given here indicate the highest 
frequencies likely to be usable at any time of the day or 
night for reliable communications over four long-distance 
paths from this country during November. 

Broken-line curves give the highest frequencies that 
will sustain a partial service throughout the same period 
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CONDITIONS 


provided for use as « test inswument. Illustrated leafiet on 
the Eddystone Model 770U from Stratton & Co., Alvechurch 
Road, Birmingham, 31. 


Special-purpose American Valves.—A list giving type num- 
bers and descriptions of the types available from Industro, 
649, Broadway, New York 12, N.Y., U.S.A. 


Aluminiem Soldering Tool using a vibrating steel-wire brush 
in the centre of the soldering bit. Descriptive leaflet from 
the Belark Tool and Stamping Company, 136, Mount Street, 
London, W.1 


High-quality Audio Amplifier with 12 
quency response of 20c/s-25kc/s within 
harmonic distortion of less than 0.1 at 
Disc record compensation and 
Also a pre-amplifier control unit. 
phone, Lincoln Way, Windmill 
Middlesex 


Gramophone Turntable Unit of “ transcription” quality for 
three-speed operation, claimed to have no wow, flutter, rumble 
or hum induction. Descriptive leafiet from Woollett Sound 
and Wireless Equipment, Wells Park Road, London, S.E.26. 


Distributor’s List of products stocked and manufacturers. 
Available to trade, research and industrial organizations from 
Holiday and Hemmerdinger, 74-78, Hardman Street, Deans- 
gate, Manchester, 3. 


watts output, fre- 
0.2 dB and total 
10 W and 700c/s. 
variable Ls. damping factor 
Leafiet from R.C.A. Photo- 
Road, Sunbury-on-Thames, 


Plastic Extrusions for insulation purposes, mostly in P.V.C 
Leaflet outlining manufacturing facilities available, from 
Creators, Plansel Works, Sheerwater, Woking, Surrey. 


R.F. Induction Heaters, bench type, with continuously vari- 
able heat output over a 20:1 range I'wo models available: 
1kW and 3kW. Specification on a leaflet from Radio Heaters, 
Eastheath Avenue, Wokingham, Berks 


Transcription Gramophone Unit with speed continuously 
variable from above 78 r.p.m. to below 16 r.p.m. Also ver- 
tical-edge driving pulley claimed to eliminate rumble. Leaflet 
from The Goldring Manufacturing Company, 49-51A, de 
Beauvoir Road, London, N.1! 


Multi-pole Changeover Relays; sealed types suitable for air- 
raft installations, with novel wiping action of contact sur- 
faces and higher voltage contact blocks. New developments 
in Pullin relays described in a leaflet from Measuring laswe- 
ments, Electrin Works, Winchester Street, Acton, London, W.3 


Secondary Cell, 2-volt, for use with vibrator power supplies 
of portable equipment. Notable improvements in plastic con- 
tainer and combined gas vent and acid trap. Information 
from Chloride Batteries, Exide Works, Clifton Junction, 
Swinton, Manchester 
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PREDICTED AVERAGE MAXIMUM USABLE FREQUENCY 


FREQUENCY BELOW WHICH COMMUNICATION SHOULD 
BE POSSIBLE ON ALL UNDISTURBED DAYS 
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Emitape is used by the great recording companies — ‘‘ His Master's Voice "', Columbia 
and Parlophone — and by the world's leading broadcasting organisations, because of 
its fidelity, sensitivity and length of life. This easy-to-use tape is also being increasingly 
emplayed in laboratories, factories and domestically — in fact, wherever true-to-life 
recording is required. It is made in a variety of spool lengths wound on plastic or / 
aluminium spools to meet the requirements of professional and domestic recorders / 
with d flering hubs 
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HIGH SENSITIVITY * HIGH TENSILE STRENGTH 
© P.V.C. BASE © ANTI-STATIC 
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TAPE ACCESSORIES 


7” EMPTY PLASTIC SPOOL 
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3” EMPTY PLASTIC SPOOL ee 
IN CARTON AP.93 3/- | wl 
Gummed Jointing Tape AP.37 
Non-Magnetic Scissors AP.39 | Magnetic Tape Jointing Block P.V.C. Tape Jointing Price 6/6 
Price 16/- AP.A6 Price 8/- | Compound AP.77 Price 4/6 White P.V.C. Editing Tape 


150 ft. Roll AP.38 Price 4/6 | 


EMITAPE ‘88’ 


sed by the leading Broadcasting Orgenisations and for recording the world’s greatest artists on 
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‘HIS MASTER'S VOICE’ COLUMBIA AND PARLOPHONE RECORDS 
\ Full particulars of Emitape and editing accessories together with literature ere obtainable ot your local dealer or from: — 
= | cm. 1. Sales & SERVICE LTO. RECORDING EQUIPMENT DIVISION, HAYES, MIDDLESEX. Telephone: SOUTHALL 2468 
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Hh The modern trend is towards super-high- 
iy ‘ frequency radio links for broad-band communi- 


cations, a field in which Standard has played 


a 


a leading role since 1931. Including recent orders 
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Standard SHF links will effectively contribute a 


ato 


potential capacity of no less than 5 000 000 telephone 


En. > 
was 


channel miles to world communications. The 


EP oe 


advantages of Standard SHF Radio links, particularly 
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over terrain where cable laying presents 
difficulties, are that each installation can provide 


up to 7 both- way radio channels. Each channel may 


> et ee 


be equipped to carry television signals of 405-, 


525- or 625-line definition standards or up 


to approximately 600 telephone channels 


in Microwave Communications 


Standard Telephones and Cables Limited 
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Polarization of Waves 


What it Means and 


i HAVE a feeling that wave polarizaticn is one of 
those things that the non-specialist tends to regard 
1s too difficult to be worth trying to understand. 
When he comes across the news—as he may easily 
do nowadays—that radar is being rendered more 
effective by the use of circularly or elliptically polarized 
waves, does he have a clear picture of what this 
means? Or is there a certain amount of mental haze? 

Many explanations of the polarization of radio waves 
conveniently assume that polarization of light is 
already understood. But so far as we are concerned 
it will probably be easier to understand the polariza- 
tion of light’ in terms of polarization of radio waves, 
rather than vice versa. So I shall assume only a 
reasonable basis of radio, and then anybody who does 
happen to know about optical polari: ation will be able 
to anuse himself by looking out fer the ana!cgies. 

First of all, then, let us refreth our memories about 
the main features of radio waves. 


_ DIRECTION 
OF POLARIZATION 


i ant> 
pinectio™ 
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Fig. |. Time-honoured procedure for generating transverse 
rope waves, in this case vertically polarized. 


Unlike sound waves, they are transverse waves. 
Phat is to say, they consist of vibrations or alternations 
across the direction in which they are travelling. So 
they can be pictured quite aptly by the juvenile 
pastime of waving a long outstretched rope from side 
to side or up and down (Fig. 1). This process causes 
waves to travel along the rope—in spite of the fact 
that the movement which causes them is at right- 
anzles to that direction. These rope waves cculd be 
alled positional waves, because the thing that alter- 
nates is the position of each bit of the rope. If the 
rope’s end is waved up and down, the position of that 
and every other bit of the rope alternates vertically 
ind the resulting waves could be described as vertically 
polarized. If it is waved from side to side, they are 
horizontally polarized. The meaning of polarization 
is as easy as that! 

The corresponding thing about radio waves is a 
little less easy, because it can’t actually be seen. More- 


i) 


Fig. 2. In a radio wave two things 
sre al’ernating at the same time, 


~ 
at right angles to one another and 


Aj ’ 
to the direction of travel. Ie DIRECTION OF 
is customary to regard the direction MAGNETIC 
of polariza’ion as that of the elec*ric FIELD 


By “CATHODE RAY” 


How it Can be Used 


over, in radio waves two things are alternating at once 
—e.ectric field and magnetic fie.d—both of them 
across the path of the wave, but at right angles to one 
another (Fig. 2). So a.though even the most perverse 
scientist could hardly refer to the polarization of his 
son’s up-and-down rope wave as other than vertical, 
there is room for difference of opinion on what con- 
stitutes a vertically polarized radio wave. And where 
there is room for difference of opinion in scientific 
terminology, believe me, full advantage is almost in- 
variably taken of it, to the confusion of all concerned. 
This case is no exception. In defining the direction 
of polarization there is a natural choice between two 
alternatives; macing it the same as the direction of 
the electric field or of the magnetic field. Which has 
been chosen? Both! Electric for radio waves and 
magnetic for light waves, thcugh radio and light are 
identically the same things except for frequency! 

We radio people can argue, in favour of our choice, 
that it is so convenient to ve able to say that a vertical 
dipole radiates and receives vertically polarized waves. 
The optical types, on the other hand, can retort that 
they were first in the field (even before anyone realized 
that there was a field!) and how could Mr. E. T. Malus 
(who invented “ polarization”) have foreseen in 1808 
what TV fans wou!d find convenient in 1955, and that 
it would have anything to do with the peculiar optical 
effects he was noticing in crystals of Iceland spar? 

Anyway, from now on let us simplify matters by 
taking the “ field” of radio waves to mean their electric 
fizld. Although we know the mazn:t‘c field is th re 
too, for the present purpose we can leave it out of 
accouni 

Unlike generators of light—commonly called lights 

generators of radio waves usually start the waves cff 
with a definite direction of polarization. Although 
we have mentioned only two varieties—vertical and 
horizontal—because these are the only two in popular 
use, the angie of polarization can, of course, be any- 
thing between these two extrenes. 

Now because an electric fie'd is invisible, the dire 
tion of its polarization is not obvious—unless perhaps 
one is within sight of the aerial responsible for it. But 
by connecting an alternating voltage between the top 
ind bottom (“Y”) deflection plates of a cathode-ray 
tube, so as to set up a vertical alternating electric field 
between them, the direction of that fie!ld is shown a: 
clearly as could be by the vertical trace on the face of 
the tube, as in Fig. 3(a). Connecting instead to th: 
“X” pilates gives a horizontal line, as at (b). Any 
intermediate direction can be obtained by turning th« 


r 


(RECTION OF 


WAVE TRAVEL 
—_— — 


field. The magnetic field in this 
diagram is supposed to be at a 
right angles to the paper. FIELD 
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tube around so that the direction between the plates 
in use is neither vertical nor horizontal. 

But users of oscilloscopes will know full well that 
there is an alternative method of getting an oblique 
direction, without shifting the tube. If equal voltages 
are applied simultaneously to both pairs of plates the 
line appears at an angle of 45°, (c) or (d) according 
to which “ X” plate is connected to the top “ Y” plate 
The vertical and horizontal fields combine to cause a 
single diagonal field. And conversely this—or any 
other—single field can for purposes of calculation be 
imagined as split up into two fields at right angles to 
one another—resolved into its orthogonal components, 
to put it technically. If one wants the angle to be 
something other than 45°, it can easily be done by 
making the vertical and horizontal components 
unequal. 

In the same way, diagonally polarized radio waves 
could be produced by combining vertical and hori 
zontal waves. But secing that the same result can be 
achieved much more simply by mounting a single 
aerial at the appropriate angle, why should one want 
to? Well, supposing one wanted to vary the polariza 
tion, it might be easier to do it by an electrical control 
than by moving the aerial itself. To be honest, how 
ever, my only reason for introducing this idea was as 
an intermediate step in the argument. When I said 
that alternating voltages were applied simultaneous], 
to the two pairs of deflectors, I meant to imply that 
they were in phase. But suppose next that we insert 


oe ME 


(4) (b) (c) (d) 
Fig. 3, Oscilloscope traces when a single alternating 
voltage is connected in phase to one or both pairs of deflector 


plates 


Fig. 4. Traces when the same alternating voltage is connected 
to both pairs of deflection plates, but with a variable phase 
delay in the connection to one of them. 


—are elliptical Even when the phase difference is 
exactly 90° (quarter of a cycle or wavelength) the 
polarization is not necessarily circular; it is only so 
if the two components are exactly equal. When they 
ire unequal, the polarization is horizontally or ver- 
tically elliptical, as at Fig. 5(a) and (b). And having 
studied the matter so far you will probably be the first 
t) guess that a combination »f unequal components 
with other phase differences yields ellipses at all sorts 
of angles, such Fig. 5(c) and (d 

The full possibilities have even yet not been seen. 
The reason is that at any frequency above a very 
few cycles per second the eye sees a complete trace 
on the oscilloscope screen, whereas in fact there is 
only a single spot moving around it. There are two 
ways it can move around—clockwise and anti-clock- 
wise—and only when the frequency is very low indeed 
can these be distinguished. But the two directions 
exist, whatever the frequency; and so do these two 
varieties of any elliptical polarization of waves. The 
difference n the two depends on which com- 
ponent is delayed relative to the other. 

Another thing to remember about the oscilloscope 
picture is that it represents no more than a cross- 
section of a radio wave. It is a very valuable repre- 
sentation, because it shows so clearly 
the significance of terms such as “ linear polarization,” 
“circular polarization,” and “elliptical polarization.” 
By the way, the first two are often regarded as spegia!l 
ases of elliptical polarization But if now are 


sure that all is clear so far, let us pass on from a wave 


betwee 


nevertheless, 


we 


marking tir 1s it were, in two dim *nsions, and give 
it the order “quick march”—at rather more than 
Army speed, say 186,000 miles per second. If the 


polarization is vertical, the oscillograph spot ceases 
to move up and down of the tube and 
shoots out to meet us at that speed. Stepping smartly 
to one side to avoid it, we catch a glimpse of it broad- 
side on; the combination of the up-and-down and the 
forward movement results in the familiar wave shape, 
Fig. 2. The spot not now confined to a vertical 
line, but moves in a vertical plane; that is why the 
wave it represents is often called plane polarized 
(instead of linearly polarized), especially by optical 
haracters 


across the face 


18 


ee er a) OO” 


0° 45° 90° i3s” 

a variable phase delay in the connection to one pair. 
When the delay is zero the results are as already shown 
in Fig. 3. Shifting the phase causes the diagonal line 
to open out into an ellipse, then into a circle, then 
into an ellipse sloping the other way, and so on, as 
shown in the examples in Fig. 4, which are taken at 
intervals of 45° phase difference. At 360°, or one 
whole cycle, we are back at the starting point and the 
whole thing begins again 

This shows us that if we combined two sets of 
radio waves, one polarized vertically and the other 
horizontally, we could get other kinds of polarization 
than diagonal by introducing a phase difference 
between them. It should surprise nobody to learn 
that the kind of polarization that results when the 
phase difference is 90° (or any odd multiple thereof 
is called circular, and all the others—except the 
special cases at 0°, 180°, etc., which are called linear 


$54 


180° 


° > 
ui 360° 


Of course a radio wave doesn’t consist of a travel- 
ling spot; the spot is just something to help us to 
visualize a rapidly moving wavelike pattern of electric 
field. We I hope) easily see that a circularly 
polarized wave is represented by a corkscrew path 
moving forward in such a way that it traces out a 
cylinder. If we can’t see this, then perhaps we had 
better take the clothes line out into the back garden 
und turn one end rapidly round in a circle at right 
angles to its length. Then, if we can still face the 
omments of the family and/or the neighbours, we 
might care to demonstrate the flattened corkscrew- 
cylinder of elliptical polarization 

But what, you may ask, is the practical outcome of 
ill this? The wayfaring man, though a fool, can see 
that some short-wave radio aerials are horizontal and 
some are vertical. If not quite a fool, he might 
wonder why. We, with our knowledge of radio and 


can 
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(a) 


(b) (c) (4) 


Fig. 5. Traces resulting from unequal voltages; in (a) and 
(b) they are 90° out of phase, and in (c) and (d) have other 
phase differences. 


now of polarization, may be quick to guess one 
reason, especially if we are familiar with the optical 
analogy of crossed Nicol prisms or Polaroid sheets. 
Reception of a vertically polarized wave is a maximum 
when the receiving dipole is vertical, and decreases to 
zero as it is turned horizontal. So it would appear 
that this supplies a method of completely separating 
two transmissions on the same wavelength. In prac- 
tice it doesn’t usually work out quite perfectly, but 
it does give a very useful degree of discrimination, 
which presumably is why the B.B.C. uses both ver- 
tical and horizontal on the same television channels. 

The reason why discrimination is seldom perfect, 
and the reason why for some purposes vertical polari- 
zation is chosen and for others horizontal, are bound 
up together, and are due to the fact (familiar to optical 
students) that polarization is affected by the things 
that happen to it on the journey of life—transmission, 
reflection, refraction, and so on. For instance, in 
some circumstances vertically polarized waves are 
reflected less from the surface of the sea than are 
horizontally polarized waves. One of the troubles 
in certain kinds of radar is that the “targets” one 
wants to detect are liable to be concealed by reflec- 
tions from the sea. This is the sort of thing that must 
be taken into acount when choosing which polariza- 
tion to adopt for any particular system. But it is not 
always easy to make a quick decision, for the influ- 
ence of polarization on wave behaviour is a very 
complicated subject in practice, necessitating a vast 
umount of experiment under working conditions. 

Just now there is a good deal of interest in adopting 
circular polarization instead of linear, and I’m going 
to use the rest of the space explaining why. 

The fact that an aerial arranged for, say, horizontal 
polarization is “blind” to vertically polarized wavss, 
which is useful if one wants to separate two trans- 
missions on the same frequency, is a disadvantage 
if one wants to receive signals on that frequency what- 
ever their angle of polarization. True, an aerial at 45° 
would be equally responsive to horizontal and ver- 
tical waves—the loss as compared with a perfectly 
aligned aerial would be, as you have probably already 
worked out, nearly 30 per cent, or 3dB—but it would 
be totally unresponsive to waves polarized at 135°, 
You might think that nobody would be so silly as to 
radiate waves at 135°, but what about banking air- 
craft? Apart from that, the vicissitudes of travel 
sometimes (as I have mentioned) play tricks with the 
polarization, so that a wave starting off at 90° may be 
nearer 135° by the time it arrives. 

If the aerial were made in two parts, one vertical 
and the other horizontal, both joined to the receiver 
in phase, it would be equivalent (as our oscilloscope 
showed) to a single diagonal aerial, so we would be 
no better off. But the use of a two-part aerial is on 
the right lines, for we have only to introduce a 90° 
phase delay in the connection from one of the parts 
to give the receiving system a circularly polarized 
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Fig. 6. (a) and (b) represent respectively the horizontal and 
vertical radiations of a circularly polarizing aerial system; 
(c) and (d) or (e) represent what is received by a similar 
aerial system ofter the signal picked up by the vertical portion 
is advanced or delayed relative to that from the horizontal 
portion 


characteristic. It is then equally responsive to waves 
linearly polarized at any angle; there are no blind 
angles 

The oscilloscope experiments should have made 
clear how the 90° phase difference between the out- 
puts of the two aerial elements should give these 
results, but there is no harm in thinking of it a little 
differently. The reason why the straightforwardly 
connected outputs of a horizontal and a vertical aerial 
combine to give diagonal polarization is that the out- 
puts, being in phase, are always present together and 
combine just like forces or winds or velocities acting 
in different directions. But when one is 90° out of 
phase with the other, its maximum occurs when the 
other is zero and cannot affect it; similarly the othe: 
can have its undisturbed say at least twice per cycle. 
Now, whatever the angle of the incoming wave may 
be, it can’t be totally without horizontal and vertical. 
So some of it is bound to be received. 

Now that we have thoroughly convinced ourselves 
that a circularly polarized receiving aerial yields an 
output from waves linearly polarized at any angle, we 
may be unprepared for the news that there is one 
kind of polarization to which it is blind, But there 
is no contradiction; the exception is not linear 
polarization, but circular polarization of the opposite 
direction of rotation. To prevent the mental haze 
from rolling in again it may be advisable to stop a 
minute and think this one out, 

In doing so, we must be careful what kind of 
diagram we use; if we were to try vector diagrams, 
in which differences in phase (involving time) are 
represented on paper by differences in angular 
position, the chances of getting muddled in this 
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problem, which 
and angular 


involves differences of both phase 
would amount almost to a 
certainty. But I think there will te no danger if we 
rezard the vertical and horizontal transmitting and 
receiving acrials as two independent channels of com- 


position, 


munication, in which (under ideal conditions) th« 

vertical receiving aerial ponds only to the vertical 

serding geri ind similarly for the horizontal or« 
Fig. 6 (a) represents a brief sample of the radiation 


from the horizontal transmitting aerial. In order to 
cause circular polarization, the radiation from the 
vertical aerial must be $0° different in phase, so (t 
shows what is going on there at the same time if th 
output is delayed 90 

Supposing, for the ike of simplicity, that the 
receiving acrial is a whole number of wave 
lengths distant, (c) shows what is being received by 


exa 


the horizontal part; it has the same phase as (a). That 
being so, what is received by the vertical part will 
have the same phase as (I But because this is a 
circularly polarized 1 iving aerial system, it 1s pré 
vided with a 90° pha hift between its two part 


If the vertical 
horizontal 


90° relative to the 
would be done by delaying 


part |! sdvanced 
in practice thi 


the horizontal) the result hown at (d), and thi 
exactiy reinforces what being received on the hor 
zontal part (< But if the phase delay happened to 
be in the vertical part, the result would be as at (« 
which would exactly neel out (c) and give no 
reception 
- LLLIILT LL IEIVEVILILILELELILEAS 
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(4) (b) 
Fig. 7. (a) End view and (f de view of section of circular 
woveguide containing dielectric plate P for converting 


vertical (or horizontal) linear polarization to circular, or 
The ends of the plate are fish-tail shaped to avoid 
mismatching which would cause part of the 


reflected 


vice versa 
impedance 
wave to be 


I have gone into this i ome detail, not so much t 
show how one can very ingeniously invent a receiving 
acrial that doesn’t receive, but to lead up to another 
use for circularly polarized waves. One of the biggest 
problems in radar is to distinguish one thing from 


another, especially when they are both at the sam« 
place at the same time. For example, aircraft to be 
located may be in the midst of a heavy fall of rain 


which entirely blots them out on the receiving screen 
by sending back a permanent echo. Can the ran e: ho 
be eliminated without ¢im‘nating the aircraft echo? 

One feature that distinguishes raindrops frem air- 


craft is their shape. A spherical drop, beirg s)m- 
metrical around its centre, behaves equally to th 
horizontal and vertical components of a circularly 


is elliptically polarized and does not entirely cancel 
out at the receiver 

This idea t particularly new; it goes back to 
somewhere near the end of the war, and various trials 
then and since have shown a reduction in rain echoes 
of up to 26 dB, whereas the echoss from “tarzets” 


are only 4-8 dB weaker Provided that the target 
hoes are strong enough to stand this weakening 
ind still be visible, the result amounts to a practically 
omplete vi over the rain 
There are other uses for circular polarization; for 
example, radar and other microwave aerials usually 
have to be pable of being turned around freely, 
and if it not convenient for the whole station to 
turn with them means that somewhere along the 
waveguide feeding the aerial there must be a rotating 
joint. If the waves carried by the guide were circular 
throughout, this would hardly be a problem. But 
there are for preferring rectangular (linearly 
polarized) wa ind if nothing were done about it 
the transrm on would vary from a maximum to 
zero as t rial system turned through 90 The 
lution to blem is to convert the linear wave 
nto a r when it } to the joint, and 
then back t linear wave directly afterward 
And how, you may ask, do« convert linear 
into circular polarization and vice versa? In the 
rcular-t Z erial systems we considered 
rlier w imed that tw linear polarizations 
horizontal j tical) were laid on, but here in 
e wave re is or m And even when 
ve have tw A one of them delayed 90? 
As regards t first point, we have already noted 
it an y pol rized of waves abso- 
itely lable from two in-phase lots, 
polarized 9 ipart. For instan one lot polarized 
45° may | for all anyone can tell, really two 
lots polarized 0° and 90 4 south-west wind 
n be r ied a south wind and a west wind 
blowing at ne time 
If one i wo linear polarizations in different 
eders, 1 [ difference could easily be intr 
luced by g one feeder quarter of a wavelength 
longer than 1 ther. The only snag would be if 
ne want work over a band of wavelengths 
Where t only one feeder, conveying what 
might be a single lot of linearly polarized waves, the 
trick is t t in its path something that slows 


waves of one than another A 


is a thin sheet of dielec- 


polarization more 
simple something of this kind 


such as p tyrene. Fig. 7 is an end view 
ind (b) a side view of a piece of circular waveguide 
with such a plate (P) in position. Let us suppose 


’ 


that the wave going in is vertically polarized. Then 
it can be regarded as consisting of two equal com- 
ponents, one parallel to the plate and the other at 
right angles to it. The former slowed and the 
latter not, so if the length of the plate is designed 

ause the parallel component fall quarter of a 
wavelength t of step, the outgoing wave is circu- 


rly polarized 


polarized wave, so the wave reflected from it is also 4 second plate at right angl to the first delays 
circularly polarized. But in the reversal of direction, the other nt so that it comes into step again 
the rotation of the polarization is also reversed; so ind the pola tion is vertical once more. By setting 
if (as is usual) the aerial that sent out the original t at any other angle, the polariz n can be made 
wave is also used for receiving the echo, it is blind linear at n ingle. In the rotating joint the 
to the echo. An irregularly shaped body such as an plate, being fixed in the rotating part, automatically 
aircraft, however, (or even a flying saucer edge-on) i: turns to |! correct angle for setting the linear 
practically certain to refiect a little more at one angle polarizati n ne with the remaining run of 
than at another, the result being that the echo wave rectangular guide 
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TAPE RECORDER 


% The total hum and noise at 7} inches per 
second 50-12,000 c.p.s. unweighted is better 
than 50 dbs. 


% The meter fitted for reading signal level 
will also read bias voltage to enable a level 
response to be obtained under all circum- 
stances. A control is provided for bias adjust- 
ment to compensate low mains or ageing 
valves 
% Alower bias lifts the treble response and 
increases distortion. A high bias attenuates 
the treble and reduces distortion. The 
normal setting is inscribed for each in- 
strument. 
% The distortion of the recording amplifier 
under recording conditions is too low to be 
accurately measured and is negligible. 
*% A heavy mu-metal shielded microphone 
transformer is built in for 15-30 ohms 
s balanced and screened line, and requires 
only 7 micro-volts approximately to fully 
oad. This is equivalent to 20/e. from a 
ribbon microphone and the cable may be 
extended 440 yds. without appreciable loss 
i$ The .5 megohm input is fully loaded by 
18 millivolts and is suitable for crystal 
P.U.s, microphone or radio inputs. 
The amplifier, speaker and case, with detachable lid, te A power plug is provided for a radio feeder unit, etc. 
measures Bin. x 224in. x I5jin. and weighs 30 Ib Variable bass and treble controls are fitted for control of 
the play back signa! 
PRICE, complete with WEARITE TAPE x The power output is 3.5 watts heavily damped by negative 
DECK (84 0 0 eedback and an oval internal speaker is built in for monitoring 
purposes 
% The play back amplifier may be used as a microphone or gramophone amplifier separately or whilst recording is being made 
% The unit may be left running on record or play back, even with |,750ft. reels, with the lid closed 


POWER SUPPLY UNIT to work from 12 voit Battery with an output of 230 v., 120 watts, 


50 cycles within 1%. Suppressed for use with Tape Recorder. PRICE £18 0 0. 
We supply and recommend the Jason F.M. Feeder Unit. PRICE £15 17 0, including Purchase Tax 


is almost essential ‘or the professional or semi- 
professional where a number of different items have 
to be mixed on one tape recording. 

it i, recommended by a number of tape recorder 
manu acturers for this purpose. 

Any normal irpuc impedance can be supplied to 
order, baianced or unbalanced, the standard being 
15-3) ohms balan-ed 

The normal output is 0.5 volt on 20,000 ohms or less, 
but 600 ohms is avaiable as an a ternative. 

Tne steel stove enamelled case is polished and fitted 
with an engraved white panel suitable for making 
temporary pencil notes. 


An internal screered power pack and selenium 

rectifier feed the five low noise non-microphonic 

val es PRICE £36 15 0. 
Used in many hundreds of large public address 

installa ions and recording studios throughout the 

world 


Manufactured by 


VORTEXION LIMITED, 257-263, the Broadway, Wimbledon, London, 8.W.19 
Telephones: LiBerty 2814 and 6242-3 Telegrams; “Vortexion, Wimble, London.” 
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PROGRESSIVE OPPORTUNITIES 
FOR A WIDE RANGE OF 


THCHNICIANS 


&@ HNGINEERS 


The £3,000,000 expansion plans for the Record Division of the E.M.I. Group 
entails the creation of complete teams of technicians and engineers with 
varying degrees of experience and capacity. Exceptional opportunities exist 
for personnel who within a short time show the initiative and capabilities 
fitting them for responsibilities connected with pioneering new projects. 

The vast resources of the E.M.I. Group provide the ideal environment for 


progressive technicians. 


Recently built laboratories have been fitted with modern equipment and plant, 
and the Company's Recording Studios are the largest in the United Kingdom. 
THE RECORD DIVISION of 
ELECTRIC & MUSICALINDUSTRIES LTD 


(* Hie Maater’s Voice”’, 


This will provide excellent opportunities for suit 

ably qualified men in the following capacities. 

Immediate requirements : 

(a) RESEARCH & DEVELOPMENT 
ENGINEERS AND PuysicisTs, with a degree or 
equivalent qualification in chemical, mechanical, and 
electrical engineering, or physics, for advanced 
development and design of all types of equipment in 
the fields of sound recording and reproduction, the 
physical chemistry of materials used for magnetic 
and dise recording, and the manufacture of 
commercial records. Personnel with several years’ 
experience are particularly required, but posts are 
available for recently graduated men with no 
National Service commitments, 
JUNIOR ENGINEERS and Technicians for work in the 
same field, 

(b) RECORDING STUDIOS 
RECORDING OPERATORS, with expenence ot tape 
recording and studio control work. Also disc 
recording operators, with experience of modern 
lacquer cutting 
eprrors with experience of tape recording and a 
good musical knowledge, 
MAINTENANCE ENGINEERS with experience of modern 
microphones, amplifiers and studio practice. 

(ec) POST-GRADUATE TRAINING SCHEME 
Graduates in physics or electrical, mechanical or 
chemical engineering with no National Service 
commitments can be accepted for one-year training 


Columbia, Parlophone % Marconiphone) 


acheme covering all branches of the work of the 
Record Division, including Recording Studios, 
Record Processing and manufacture, Development 
Laboratories and Design Departments, manufacture 


of recording materials and Tape Records, Men 
completing this course will be offered technical posts 
in the Division suitable to their qualifications and 


aptitude 
(4) TECHNICAL INFORMATION OFFICER 

A man is re quired with a acientifix training, and with 
good editorial ability to prepare technical reports. 
Must be able to write lucidly and to be familiar with 
current sources of technival literature in communica- 
tion engineering, physics and chemistry. Previous 
experience in sound recording would be an advantage. 


In all the above positions, a know ledge of one or more 
modern languages would be an advantege. 


Successful appliecints will be based either at St. John's 
Wood, London, or Hayes, Middlesex, and may be expected 
to travel abroad from time to time. All staff over 21 are 
eligible for membership of the Company's Pension Scheme. 
Sports facilities and social clubs covering all interests are 
available, Write for an appointment for interview, giving 


full particulars of experience and qualifications to :— 


MR. H. A. M. CLARK, 

TECHNICAL MANAGER, RECORD DIVISION, Dept. E, 
ELECTRIC & MUSICAL INDUSTRIES LIMITED, 
BLYTH ROAD, HAYES, MIDDLESEX. 


Klectric & Muswal Industries Lid, is a 
famous British organisation concerned 
with the application, development and 
manufacture of electronic equipment for 
industrial and domestic purposes. 
Many of its products carry trade marks 
which are household names including 
Hise Master's Voice"’, 


Parlophone, and Marconiphone, 


Columbia, 


Electronic Digital Computers 


1. Basic Arithmetic Circuits 


Rivets an electronic computer forms an 
impressively complex device when viewed as a wholet, 
the circuits used are in many cases simpler than 
those of a superhet receiver or a television time base. 
This simplicity is essential to the success of a com- 
puting machine in many applications, The machine 
may, for example, form an essential part of an indus- 
trial concern’s wages and accounting organization, 
and for such work it must have much greater relia- 
biliry than apparatus intended for entertainment. 
Generally it consists of five hundred or more valve 
circuits linked together into a working whole, and 
the failure of any one part can put the entire machine 
out of operation. 

To achieve this reliability it is common practice 
for individual circuit “ bricks ’’ to be developed and 
used over and over again in their original form. 
Connection of the “ bricks’’ to other circuits is 
done via isolating amplifiers and cathode followers 
to prevent any possibility of the circuits they are 
feeding from affecting their stability, Opportunistic 
juggling of special characteristics of the same circuit 
element when used in different parts of an apparatus, 
though quite legitimate in a television set or reflex 
superhet, has to be kept to a minimum in the com- 
puting machine. It distracts from the margin of 
* British Tabulating Machine Company. 


t For a broad introduction to the subject see “ Computors” by “ Cathode 
Ray,” Wireless World, October, 1951, 
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safety of the circuit as originally designed and in- 
creases the variable factors to a point where ser- 
vicing becomes difficult if not impossible. 

Before coming on to the actual arithmetic cir- 
cuits of the computer it is necessary to look at some 
of the “ bricks’’ from which they are composed. 
The two main ones are (a) a bi-stable element, 
usually an Eccles-Jordan relay or trigger circuit 
and (b) a gate circuit. The Eccles-Jordan trigger 
is well known, but there are one or two points about 
it worth noting. In the circuit of Fig. 1 if V1 (a) 


+ 160V 


OUTPUT 


CONTROL 
VOL TAGE 


¥ 
L——— - 20 


Fig. 2. Pentode gate circuit. 


is conducting then its anode voltage has fallen from 
135 V to 45V and the grid voltage has risen from 
—30 V to +2 V, measured at the circuit end of the 
grid stopper. Exactly the converse has happened 
to triode (b). The source impedance of the anode 
circuit is low but the grid impedance is high. 

When triode V 1 (a) is conducting the circuit is 
said by convention to be “unset’’ or “off’. A 
negative pulse applied to the terminal marked SET 
will drive the V | (a) grid negative, effectively cutting 
it off, and the circuit will be unbalanced into the other 
state where V1 (a) is cut off and V1(b) conducting. 
In this condition the circuit is said to be “set” or 
*‘on”’ and will maintain this condition indefinitely as 
long as the power is connected, Applying a negative 
pulse to the terminal marked UNSET will cut off 
V1(b) and restore the circuit to its original “ off”’ 
state. The functional diagram for this trigger circuit 
is shown in Fig. 1 (b). 

The gate circuit is not so well known and has 
many forms, but the simplest and easiest to design, 
though by no means the cheapest, is the pentode 
gate shown in Fig. 2. This is maintained cut off by 
connecting the grid through R, to —20V. The 
suppressor “ control voltage’”’ is held at about earth 
potential. If positive pulses of 20V or greater are 
applied to the grid through C,, the valve will act 
as an amplifier inverter and the pulses will appear 
in the anode with a peak-to-peak amplitude of about 
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Fig. 3. Diode gate circuit (0) with functional diagram (b) 
of its use as a logical “‘ AND "’ element. 
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the suppressor voltage is now brought 
OV the electron stream will be pre 


grid waveform will no longer appear there. This is 
a very attractive way of controlling a pulse stream, 
because the circuit is extremely tolerant to varying 
parameters. For example, the grid waveform can 
vary any amount from 20V amplitude upwards and 
the suppressor voltage anywhere from —30V down- 
wards, short of insulation breakdown, without inter- 
fering with the proper gating action. 

If a gate circuit can be tolerated which requires 
the upper and lower limits of the voltage swings to 
be well defined then the diode circuit of Fig. 3 will 
cost considerably less. The output lead, though 
connected to h.t. via R,, will not rise more than a 
few volts above earth because both diodes are con- 
ducting. If a positive square wave is applied to one 
diode, say D,, this produces no change because 
the diode will cut off, as its cathode is driven more 
positive than its anode (negative anode volts). If, 
on the other hand, a positive pulse is applied sim- 
ultaneously to both cathodes, then the output lead 
voltage will rise to the level of the highest square 
wave, because neither of the diodes will be con- 
ducting for the duration of the pulse. D, has effec- 
tively controlled the waveform from D,. With 
germanium or selenium diodes the square waves are 
of 25 V-45 V amplitude and must be derived from 
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a low impedance source such as a cathode follower 
or pulse transformer to minimize breakthrough via 
the finite (500k) back resistance or capacitance 
of the diodes. 
The diode circuit in Fig. 3 illustrates another 
use of the gate—as a “logical” element which 
produces an output pulse only when two pulses are 
applied simultaneously to its inputs. In this sense 
it is known as an “AND” gate (because it needs 
a signal at one input and another signal at the other 
in order to operate) and the correaponding functional 
diagram is shown in Fig. 3 (b). Other versions with 
different methods of operation are ““OR” and 
“NOT” gates 
In most computers the arithmetic is performed 
in binary notation. This is a “‘ scale of two ’’ notation, 
in which there can be only two possible symbols 
used as against the ten in conventional arithmetic. 
The carry, or point at which the same. symbols are 
used over again, occurs after the tenth in decimals 
but after the second symbol in binary. The effect 
of this is such that one added to one (1 l 2 
causes a carry to occur because it is in effect adding 
half the radix valuet to half the radix value. In 
decimals 5 is half the radix value, and 5 + 5 is written 
1<-0, or more conventionally 10. In the case of 
binary notation 1 is half the radix, so that 1 + 1 
| «-0 or 10, which has a value of two decimal units 
It follows that binary two (or 10) plus binary 
two (10) will produce four as 100, four plus four 
will give eight as 1000, and so on, each binary place 
having double the value of the previous one. Thus 
we have:— 
Decimal! 0 ! 2 a a 16 


Binary 09000 0000! 00010 00100 01000 10000 
Odd numbers are expressed as combinetions of the 
above; for example, 5 in binary is produced by add- 
ing the symbol for four, 00100, to the symbol for 
one, 00001, and this gives 00101. 

Because only two symbols are needed in binary 
notation they can be electrically represented in a 
omputer as a voltage, say — 100 V, being either present 
wr absent at some point in a circuit, or by a switch 
being either closed or open, or by any other two- 
state device such as a trigger or a gate. The next 
thing to consider is how such electrical equivalents 
of binary notation can be manipulated by electronic 
circuits to perform arithmetic operations. To begin 
with take the simplest case—addition. Here, the 
circuit will have to obey the following rules of binary 
addition: — 


Condition A 0 + 0 0 
Condition B 1+0 ] 
ConditionC 04 1 l 
Condition D 1+ 1 1 <— 0 (or 10) 


All that is necessary, then, is to devise a circuit that 
will give outputs corresponding to the right-hand 
column of answers when inputs corresponding to 
the two left-hand columns of numbers to be added 
are applied to it. We may not be able to follow the 
arithmetic operations of such a circuit in the same 
way as we cen, for example, the operations of a deci- 
mal adding machine, but that is simply because our 
minds are more accustomed to decimal notation. 
As long as the circuit obeys the binary rules, how- 
ever, we can be sure that it will produce the right 
answers, and that is all that really matters. 


The radix va'ue is the number on which the system of numeration s 
based. in the decimal system it is 10, in the binary system 2 
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There are a number of different types of adding 
circuits, but a simple one that will give the answers 
for conditions A, B and C and partly for D is shown 
in Fig. 4. If by convention a binary digit (that is, a 
1) is represented by a fall in voltage of 100 V, say 
from 150 V to +50 V, then condition A (0 + 0 

0) means that the voltage at both x and y is +-150 V 
and both halves of V1 are conducting, because both 
grids are going positive with respect to earth. This 
results in no output from the anodes of V2 (which 
is actually an inverter to counteract the phase reversal 
produced by V1). Condition B (1 + 0) means that 
the voltage at x is low while y is still high, so the 
junction of R, and R, falls approximately 50 V. 
This results in the grid of triode (b) going negative 
because it is connected low down the voltage-divider 
chain R,R,. The grid of triode (a) is still positive 
because it is connected higher up the chain. That is, 
a) is conducting and (b) is cut off. After inversion 
by V2 this results in a fall of voltage (representing 
a 1) from the “sum” output (V2(b) conducting) 
but nothing from the “carry’’ output. Condition 
C produces the same result as B because the junction 
of R, and R, again falls 50 V as before. 

Condition D (1 1) means low voltage on both 
< and y, which caused a fall of 100 V at the junction 
of R, and R,. Section V1(b) is driven even farther 
negative with the same result as in conditions B and C, 
but V1(a) grid is now driven below cut-off for the first 
time and its anode voltage rises. The output after 
inversion now shows a digit (fall in voltage) on both 
lines, which is not correct. Only a “carry”’ digit 
should be present (1 + 1 1 <- 0) and V2(b) should 
not be conducting. A further valve must therefore be 
added to suppress the “ sum ”’ output for condition D. 
rhis takes the form of V3 in Fig. 5 which shows the 
complete adding circuit. The grid of V3 is fed from 
the anode of V1(a) which, as just described, is low under 
all conditions except the last, so that normally V3 is 
cut off and has no effect; but under condition D the 
anode of Vl(a) rises, causing V3 to conduct, thereby 


SUM 


(a) 


(4) 


Fig. 6. Functional diagrams of (a) half adder, (b) complete 
adder with (c) its abbreviated form, and (d) an adder with 
a storage device for holding the “ carry "’ output. 


shunting the anode of V1(b) and effectively suppressing 
the “sum ’”’ output. 

The type of circuit just described has become 
known in the computing world as a “ half adder” 
and can be symbolized as, in Fig. 6(a). The name 
springs from the fact that it will perform the addition 
of two binary numbers quite correctly but does not 
provide a means of accepting a “ carry’’ produced 
by the addition of lower digits. For example, when 
one goes through the motions of adding 25 + 26 
like this:— 

25 
+ 26 
51 


one says “ six plus five equals eleven; one down, and 
carry one.”” Then, “ two 
plus two, plus one carried, 
is 5.”’ Not only has 2 + 2 
been added to form a tem- 
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porary answer of 4 but a 
second addition must be 
immediately performed to 
add the one and clear the 
“carry.”” Quite logically, 
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then, a second identical cir- 
cuit can be included in series 
with the first “ half adder ”’ 
1 to cope with the third input 
for the incoming “ carry’”’ 
digit. The symbolic circuit 
for an adder then becomes 
Fig. 4(b) with z as the third 
input, and this in turn can be 
abbreviated to Fig. 6(c). 
The explanation will not 
3 be clear until it is realized 


that this adder will deal with, 
< say, two 10-digit binary 
numbers presented simulta- 
neously to the two inputs 


= 


{ 


x and y in pairs in serial 


Fig. 5. 
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Complete “* half-adder "’ circuit developed from Fig. 4. 


form, starting with the lowest 
value digit. For example, 
13 + 13 would look like 
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1101 1101 and would be presented to the x and y 
inputs in the form shown in Fig. 6 (d). As each pair 
of digits is presented the addition may or may not form 
a “‘carry,’’ but if one is formed it must be stored until 
the next higher value digit pair is presented and 
then added to the sum of this next pair via input z 
The storage, represented by the device D in Fig 
6(4), need consist of nothing more complicated 
than a lumped-inductance delay line with a delay 
tim. equal to one digit period, or a trigger circuit 
(similar to Fig. 1) which would be “ set ’’’ by the carry 
pulse, 

In most digital computers the numbers to be added 
are held in a storage system, say a magnetic drum, and 
they emerge in some kind of sequence as the drum 
rotates. In the ordinary way, then, the two numbers 
in Fig. 6(d) would not arrive simultaneously at the 
adding circuit, To achieve this type of presentation 
it is necessary to use an additional temporary store 
which will hold the first number until the second one 
arrives and then feed them both, a pair of digits at a 
time, into the adder. Such a storage system is usually 
known as a “ shifting register.’’ 

If, as depicted in Fig. 7, ten trigger circuits are set 
up in a row they will store (by their states of operation 
any discrete pattern representing a binary number of 
not more than ten digits. To get a number to shift 
along this row requires the addition of two gates 
between each trigger and a source of negative pulses. 
Trigger 1 controls two gates G, and G, such that G, 
is open and G, closed when T, is “ set”’’ and the 
reverse if T, is “ unset.’’ The gates are connected 
to the next trigger T, so that a pulse from G, will 
*set’’ T, while a pulse through G, will “ unset ’’ it. 

Because T, governs which gate is open, then on the 
application of a negative pulse to both gates only one 
gets through and causes T, to assume whatever 
state T, was in at the instant of applying the pulse 
Similarly T, influences T,, T,, and so on up to T,, 
Thus the application of one negative pulse to ail the 
gates will cause whatever pattern was in the register 
to shift one stage along. Applying ten pulses will 
shift the pattern right off the end unless the end pair 
of gates is connected back to the first stage, in which 
case the pattern will have recirculated back to its 
starting position, 

It is now possible to assemble in one block diagram 
(Fig. 8) ail components needed to perform the addition 
of two binary numbers. The sequence of events is as 
follows. ‘Trigger T, is continuously triggered by 
pulses derived from an oscillator. The resulting 
pulses from T, are applied to a gate. A “ start” 
pulse “ sets’ T, which opens the gate. The output 
of the gate causes both registers to shift their contents 
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Left: Fig. 7. Shifting register 
for temporary storage of num- 
bers necessary in adding. 


Below : Fig. 8. Block diagram 
of system for adding numbers 
held in two shifting registers. 
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into the adder. The adder then sums each pair of 
digits and takes care of the “ carrys”’ as it goes, 
returning the sum to register B. Notice that register B 
loses its initial contents (if any) which are replaced by 
the sum, but on the other hand register A has a feed- 
back loop so that not only does it present its digits to 
the adder but preserves them for future use. At the 
end of ten pulses T, receives a “ stop ’’ pulse, becomes 
“‘unset’’, closes the gate, and stops the action just as 
the digits in register A have recurned to their initial 
positions and the sum is complete in register B. 

The same equipment can be used to do multiplica- 
tion. To multiply, for example, 3 x 4 12 the 
binary equivalent of 3 is inserted in register A, zero 
into register B, and the circuit is made to perform 
four addition cycles. The 3 will then be added four 
times to the contents of register B (initially zero), 
which gives: 

0 3 3+3+353 12 
How the machine causes the value of the multiplier 
factor to control the addition cycles will be explained 
later. 

Before continuing it may be of interest to look at 
the practical circuitry of the part of Fig. 8 comprising 
triggers T, and T, and the gate. In Fig. 9, trigger T, 
V1) is providing a controlling voltage from its grid 
circuit via a cathode follower, V2, to the suppressor of 
gate V3. The grid of V3 is supplied with a train of 
square waves derived from trigger T, (V4). It is 
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assumed that V4 is being triggered by some externally 
generated stream of pulses at, say, 30 kc/s. As the 
grid swing of a trigger is 30V to 4+ 2V then if 
V1 is “ set’’ the pentode gate V3 is open (suppressor 
at 2V) and the amplified inverted pulses will 
appear in the pentode anode circuit; but if V1 is 
‘unset ’’ then the gate is closed because its suppressor 
is at 30 V. Notice that there is no isolating cathode 
follower between trigger V4 and gate V3 because the 
grid is the first element in the pentode electron 
stream and contains very little modulation which might 
accidently upset trigger V4. 

To return to arithmetic operations, subtraction can 
be achieved, apart from building a subtractor, by 
using the adder to add numbers in complement. 
A complement is the difference between a number 
and its radix value. In decimals they are:— 


Number i 2 3 4 5 6 7 8 9 10 


Comple nt 9 8 7 6 5 4 3 


nm 
Co 


which is ten variations and would be quite difficult 
to produce automatically; but binary comes to the 
rescue once again because there can only be two:— 
Number 1 0 
Complement 0 1 
which in practice simply means inverting the voltage 
swings with a valve so that a falling voltage becomes 
a rising voltage. 

Why adding a complement is tantamount to swu- 
tracting a true, will be easier to understand in decimals. 
Take for example the subtraction 6 — 3. The com- 
plement of 3 is 7, so if we add 7 to 6 we get 6 + 7 
|< 3. Ignoring the “ carry’”’ the answer is correctly 
3 

It will now become clear how the cycles of multipli- 
cation mentioned above can be controlled by a number. 
If our example 3 x 4 is taken, then the figure 4 is 
placed in complement (6) into some counter whose 
capacity is exactly 10. At the end of each cycle of 
addition the counter is arranged to advance one step, 
so that at the end of the 4th cycle the counter will 


Fig. 9. Circuit of system for producing a predetermined 
number of shift pulses in Fig. 8. 
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Fig. 10. Simplified block diagram of complete computer. 


“spill over’’ (because 6 4+ 4 = 10) and this “ spill 
over’’ can be used as a “ stop pulse’’ in Fig. 8. 

Division is very much the reverse of multiplication 
in that one factor is repeatedly subtracted from the 
other, and a tally of the number of times a subtraction 
is successfully achieved is accumulated in a counter. 
For example 8 = 2 is performed as 8 — 2 — 2 — 2 
2, the answer being 4 subtractions of two, The action 
is stopped as soon as 8 is reduced to zero or, in the 
case of an imperfect divisor, becomes a negative 
value. 

To describe all the other circuits of a digital com- 
puter would be outside the scope of this article, but 
it may be helpful to glance at the general organization 
of a typical machine. The block diagram Fig. 10 
gives some idea of this. The whole of Fig. 8 and 
some other circuits for doing arithmetic operations 
have been condensed into the block marked “ arith- 
metic unit.’ The other blocks contain equipment 
built from similar “* bricks ’’ but connected to perform 
different functions. 

First of all the “ control unit.’”’” The job of this 
unit is to feed out to the whole of the rest of the 
machine trains of pulses and start/stop pulses as they 
may be required, also d.c. voltages to gates for routing 
numbers from one unit to another. It will activate 
these controls when instructed to do so by means of 
“‘program’’ numbers (instructions) delivered to it 
from a “ program’’ section of the storage unit. 
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This storage unit consists of 
two sections, usually of a mag- 
netic drum, capable of storing 
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2,000 or more groups of binary 29299220022222992299272729922 9292222292 2222999909 2022927292 2222299922982 99222999 
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mately 32 binary digits. One 
section stores the numbers 
upon which arithmetic is to be 
performed while the other is 
the “‘ program’’ section de- 
voted to storing instruction 
numbers. The storage system 
as a whole will be capable of 
sending numbers to the con- 
trol unit, sending to and 
receiving from the arithmetic unit, and sending to and 
receiving from the input and output units. 

These input and output units can take many forms, 
from magnetic tape to typewriters, and they contain 
electronic circuitry for coding decimal numbers to 
binary notation and decoding back again. Punched- 
card reading and printing equipment is used a great 
deal, and a typical card for use with this is shown in 
Fig. 11. From the top to the bottom of the card 
there are ten possible places to punch a hole, 0 to 9, 
so that a hole punched three positions down will have 
a value 3, The column or position from the right- 
hand edge of the card will signify its decimal value, 
i.¢., 3 punched in the second column will have a 
va.ue of 30. As very few numbers require more than 
ten columns, lines are drawn down the card to segregate 
each number, the sections between lines being known 
as fields. Fig. 11 shows 30 punched in the first field 
and 123 in the second. These cards, when passed 
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Fig. 11. 
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IN the conventional magnetic tape reproducer the output 
voltage from the head is proportional to the rate of 
change of flux induced by the tape. Consequently, for a 
constant peak induction the output falls with frequency 
at 6dB per octave and at very low frequencies the output 
may be little more than the hum and noise level of the 
amplifier. This is not likely to occur at audio frequencies 
but would preclude the use of magnetic tape for data 
recording which involves infra-sonic frequencies 
special type of head has been evolved by E. D 
Daniel (B.B.C.) for this type of work and is described 


in the Proceedings of the Institution of Electrical 
Engineers, Part B, No. 4, 

Vol, 102 (July 1955 

a The object of the design 


- is to derive an output 

, which is proportional to 
. the magnitude and not to 
the rate of change of flux; 
the system can, in fact, be 
used to explore a tran- 
sient slowly and in detail 

The basic principle is 
to cause the signal flux to 
modulate a_high-fre- 
quency flux (which does 


not, in fact, reach the 
gap) and to pick up the 
of tl, resultant product by 


means of a search coil 
There are points of simi 


af tf, et 


larity wi a second- 
Simplified diagram of flux-sensi- harmonic magnetic modu- 
tive, low-frequency magnetic re = Jator and with a sensitive 


producing head. magnetometer described 


562 


- ‘ 

yaveraaaty PPTVTTTTVATIIVIVITIATIVIFIDTIAYIVIDIVEVADIVTPPTITAPITIIIIIID 
i 

steeseese ee 


DARA AAAS DARA eE Lee 
ere ee ee 


LOW FREQUE 


| i 
passed ep spneese 5 SSSSSSSSSISSSSSSSS55 


SSSI SSS EEE SESEETEEE SEEEEEEE SSEEEE EEE SEEEEEEE 


| 
hen. 
POTIIIITF | 
soomcenmermene | 


ELE RARRERAEEL LAAAALEAAL AERA AAA 
- iether ene Oe onnnanwn 


Typical punched-card for feeding numbers into a computer. 


by means of rollers through the machine (usually at 
about 100 per minute), allow contacts to drop on to 
a sensing roller wherever a hole is punched. The 
impulses from these contacts are then fed via a coding 
device to the storage unit. The punched-card output 
unit consists of a printing machine in which 80 letters 
in a complete line of type can be printed simultaneously 
This gives a rate of typing equivalent to 1,000 words 
a minute. Outgoing information from the storage 
unit feeds via a decoder to electromagnets controlling 
the setting of the type bars. 

Finally, it is as well to recall that this article is an 
introduction to computer circuits in general and is 
not intended to represent any particular machine 
Though it is quite feasible to build a computer with 
as few as 5 different types of circuit, most machines 
have 20 or more. The S.E.A.C. machine in the 
U.S.A. on the other hand is said to use only 3 types 
in its “* logical ’’ circuits. 


4 ‘ s ‘ . 
NCIES FROM TAPE 
by T. M Proc. 1.B.E., Part II, October 1953 

In the accompanying simplified diagram it will be seen 
that the back leg of the magnetic core of the head 
encloses a single straight conductor, arranged symmetri- 
cally along the axis of a coil wound over the outside of 
the core. The latter is conveniently built up from pieces 
of one of the ferrite materials with grooves ground to fit 
on each side of the wire. A current of the order of 
amperes at a high frequency f in this wire generates a 
cylindrical flux inside the core, but as the linkage with 
the coil is small there is no significant output until a 
polarizing flux f. due to the signal is applied in a direction 
at right angles to the high-frequency flux. The magnetic 
characteristics of the core material, which is being worked 
near saturation, will also no longer be symmetrical, and 
even-order harmonics, of which the second is the most 
important, will appear in the coil. After passing through 
a band-pass filter to select the second-term products, the 
output is fed to a balanced phase-sensitive detector in 
which the “carrier” frequency is balanced out by a 
variable-phase auxiliary oscillator (2f 

The head is sensitive to stray fields and must be well 
shielded. Any residual flux can be balanced by a dx 
current (of the order of microamperes) through the coil 

To take full advantage of the system the length of 
contact between tape and head should be at least half 
a wavelength of the lowest recorded frequency, but even 
with standard core shapes the published response shows 
no falling off below 1 c/s at a tape speed of } in/sec. 

It is suggested that the system will find its chief 
application where low frequencies and long playing time 
are required as in ap oy or encephalography, when 
it may be necessary to keep observation of long periods 
for possible abnormalities. 


Palmer 
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‘§cOTCH BOY 


Electrical Tapes 
NOW 
with Thermosetting Adhesive 


In the field of component assembly, ‘Scotch Boy’ 
lectrical tapes have long been unrivalled for strength, 
ease of application, and excellent dielectric properties. 


Now a new range of ‘Scotch Boy’ electrical tapes, with 
thermosetting adhesive, has been introduced. These 
remarkable new paper, glass cloth, and acetate cloth 

s have the same ability to stick at a touch, but the 
adhesive cures firm when components are subjected 
to the normal drying cycles. 


[he cured adhesive has greatly increased solvent re- 
istance, and soft spots are eliminated. The new tapes 


are, therefore, ideal for use with solventless varnishes 
ind casting resins 


HERE ARE TYPICAL APPLICATIONS: 


FOR SPEED AND ECONOMY IN COIL ASSEMBLY 


No. 98 Paper Tape bind: and inmdlates motor 


N 78 Paper Tape is used to anchor, start, and ? a 
finish es 


" No. 27 Glass Cloth Tape holds the leads and insulates (Regd. Trade Mark) 
the lead unre splice of a lighting transformer 


7 
r M RIGH vo. 28 Acetate Cloth Tape anchors leads in second- ! ‘lectrical / apes 
‘ ary windings, and No. 98 Paper Tape holds fibre 
ead pads af a transformer 
ANOTHER €) PRODUCT 


MINNI I 1INING AND MANUFACTURING COMPANY LIMITED « LONDON * SIRMINGHAM 


MANCHESTER *« GLASGOW 
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Why Ediswan Glix P.T.F.E. 
Valveholders are widely used 
in B.B.C. Television equipment 


Large quantities of Ediswan Clix P.T.F.E. Valve- 
holders are used in B.B.C. Television equipment. 
Only the combination of the finest insulation — 
P.T.F.E., the most efficient contact material — 
Berylium copper — and Ediswan Clix design and 


manufacture can match the requirements of 


efficiency and reliability in this and all other 


stringent valveholder applications. 

Ediswan Clix P.T.F.E. Valveholders are fully 
type approved for Services Grade 1, Class | con- 
ditions. Full details of these valveholders and 
other components in the Ediswan range are given 
in catalogue CR. 1681. Manufacturers and 
Development Groups may have a copy on request. 


EDISWAN 


E hha X 


RADIO, TELEVISION & ELECTRONIC COMPONENTS 


THE EDISON SWAN ELECTRIC COMPANY LIMITED, Member of the A.E.1. Group of Companies 
155 Charing Cross Road, London, W.C.2 and Branches. 


CA) 


Telephone; Gerrard 8660. Telegrams: Ediswan, Westcent, London 


Component Tolerances 


A Reminder of Their Effects 


I. is often thought that the function of the circuit 
design engineer is to produce a circuit that will meet 
a given specification. This is, of course, quite cor- 
rect, but one aspect of his job which tends to be over- 
looked is that he must also be what, for want of a 
better term, may be called a tolerance engineer. 
To produce in the laboratory a circuit to perform 
some operation may or may not be difficult according 
to the complexity of the required operation, but 
this is not enough: it is vital to ensure that the circuit 
can be reproduced in even small quantity production 
with an acceptable performance, as otherwise the 
design side of the work has been wasted. To this 
end, the effect of variation of the circuit components 
on the circuit performance must be examined, bearing 
in mind the fact that component manufacturers 
must, of necessity, be allowed some latitude in the 
values of their production components. 

This examination must be practical in its approach. 
It is possible to specify highly accurate components 
in many places in a circuit and thereby produce a 
level of performance which may be unnecessarily 
high and will certainly be very costly. As an instance 
of this, the resistor may be considered. The ordinary 
composition resistor is a cheap component and is 
commonly available in tolerance ranges of +5%, 

10%, and +20%, the price varying, of course, 
with the tolerance demanded. The wire-wound 
resistor and the high-stability carbon type are 
both available with better tolerances, 4-2°% or +1% 
or even better: but these components are much more 
expensive than the composition resistor, and replace- 
ment of a large proportion of the composition resistors 
in an equipment by the high-accuracy types might 
well double or treble the cost of the equipment. 
It may be that the level of performance demanded 
is such that this has to be accepted, but this is a 
rare case, and it should be the aim of the tolerance 
examination to make certain, not only that the circuit 
performs satisfactorily when component tolerances 
are taken into account, but also that high-accuracy 
components are called for only when it is strictly 
necessary that they should be used. A very practical 
point about the use of such components which 
probably lies within the experience of most design 
engineers of today is that delivery dates tend to 
be months later than those for the lower-grade 
components. 

Another aspect of tolerance engineering is to deter- 
mine what the circuit performance will be with 
specified components, It is well known that, for 
example, a wire-wound resistor is not a practical 
resistor for use in an if. amplifier at, say, 60Mc/s 
centre frequency, and neither, generally, is a spiral- 
track high-stability resistor. Thus, the designer 
of such a circuit must accept the fact that he has no 


* Decca Radar 
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on Circuit 


By H. S. JEWITT, B.Se.(Fng.)* 


Performance 


option but to use composition resistors, and decide 
(a) whether his chosen circuit will give the desired 
performance with the tolerances of these components 
or (b) whether some other configuration would give 
a better performance with these tolerances, 

It should be, but unfortunately is not always, 
realized that to find a resistor colour-coded 1000 
ohms whose value is exactly 1000 ohms is a rarity, 
and that, for a 10°, tolerance, the value may lie 
anywhere between 900 and 1100 ohms, Nor is it 
correct to assume that the majority of a given batch 
of components will have values centred closely around 
the nominal value, 
particularly for the 
larger tolerances: they 
tend, rather, to have 
values which lie in 
two bands towards 
the two edges of the 
permissible range of 
values for the given 
tolerance. The cir- 
cuit component which 
is an exception to this 
is the valve; a given 
batch of valves tends 
to have parameters 
centred closely about 
some value in the 
permissible range of 


-100V 


Fig. 1. Typical biasing circuit to 
those parameters, the _j/iustrate the effects of component 
value usually differ- tolerances. 

ing for different batches of valves. Thus, it is most 
important to know what the expected performance 
variation with component tolerance will be. 


Practical Example 


A simple example of this might be a biasing chain 
as shown in Fig. 1. In this circuit, R, and R, form a 
potentiometer network across the 100-volt negative 
supply to provide the correct bias voltage for the 
valve grid. Let it be assumed that the valve anode 
current is to be cut off; in some possible circuits a 
very small flow of anode current could cause the 
valve power dissipation rating to be exceeded so that 
this requirement is not a fictitious one. If the valve 
data is consulted, it may be found that the nominal 
cut-off voltage is —10 volts. Then R, and R, may 
be chosen to produce a little more than this minimum 
value: the values chosen might well be R, = 5.6 kQ, 
R, =~ 47 kQ, and the resultant bias is then —10.6 
volts. But if these resistors are selected to a 20°, 
tolerance, and R, is at its minimum value (= 4.48 kQ) 
and R, at its maximum value (= 56.4 kQ), then the 
bias might fall to 7.35 volts. It is very clear that the 
choice made, of a 20°, tolerance, will lead to un- 
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satisfactory performance in a large number of the 
sets built using this.circuit. Reduction of the toler- 
ance limit to 5°, effects an improvement, and gives a 
possible minimum bias level of —9.73 volts. If the 
nominal bias level, that is, the level with both resistors 
at their nominal value, be now raised from 10.6 volts 
to a value of about 11 volts, the valve will always be 
cut off. 

So far, attention has been focused on the potentio- 
meter network, and it has been seen that the effect 
of resistor tolerance can be satisfactorily overcome. 
Now the valve itself must be considered. The manu- 
facturer states that the cut-off bias is —10 volts 
for a nominal valve, and, in fact, if he is consulted, 
he will state that the possible spread of cut-off voltage 
for the valve type is from —7 to —13 volts (taking 
typical figures). In the light of this information, the 
whole problem has to be reconsidered, with a new 
minimum bias level of 13 volts as the target, 
requiring a nominal level of perhaps —14.5 volts. 
The alternative is, of course, to recognize that an 
equipment in which all parameters simultaneously 
assume their worst possible values will be rare, and 
that this equipment may be rejected: but this can 
be a dangerous practice, for it leads to a relaxation 
of standards and possibly to future servicing diffi- 
culties with the equipment. Whichever philosophy 
is adopted, these tolerance calculations must be done 
at a very early design stage if they are going to be 
done at all. This may be explained by slightly 
extending the example above. Let it be assumed that 
the valve is to be triggered by a positive trigger pulse 
which must drive the grid to zero grid voltage for 
satisfactory triggering. Then the original bias level 
requires a trigger pulse of 10 volts, and the final 
bias level one of 14.5 volts amplitude. Such a change 
in triggering pulse level is considerable: if the com- 
plete equipment had been designed and built without 
a consideration of tolerance effects, and it had been 
found, by experience, that this change was necessary 
to obtain a satisfactory performance, a complete 
redesign might well be needed to produce it. 


Mathematical Approach 


The example of tolerance effects considered above 
has been a simple one It should be noted 
now that the use of the mathematical differential of 
the circuit equation will eliminate much laborious 
arithmetic, provided that it is realized that the differen- 
tial approach only gives exact answers for infinitesi- 
mally small changes; but it is sufficiently accurate for 
this purpose over normal electronic engineering 
tolerances, Thus the bias voltage V, of Fig. 1 may be 
expressed as 
R, 

R,+R, 


This expression may be differentiated with respect 
to R,, assuming R, to be constant, and then with 
respect to R,, R, assumed constant, to produce two 
equations relating the change of V, to the changes of 


V, V 


R, and R,. These equations are 
ie Re (R,= constant) 
7m Rae ~V (R, constant) 
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Then the change of V, for a change dR, in R, is given 
by 

R, 
att: Fe RY 


and similarly for dV,,..,, and, since interest here lies 
in the minimum value of V,, this can be stated as 


Vp Vy AV m3 + dV inne 


The positive sign for dV,,,., is necessary since the 
sign of the differential is negative, indicating that 
V, decreases as R, increases. 

This simple example indicates both the need for, 
and the solution to, tolerance engineering of elec- 
tronic circuitry, and, in general, this may be done, 
circuit by circuit, for the whole of an equipment. 
The process tends to become laborious for a large 
equipment, but it is hoped that the necessity for it 
has been adequately established. In more complex 
circuits, the same method may be used to great effect; 
the circuit equation is generally known from the design 
process, and differentiation of it is not generally 
difficult, whereas the arithmetic involved in considering 
the variation as applying to each component in turn 
with numerical values is often staggering. It is not 
proposed to give an example of this, as every case is 
a special one in this work, and no useful purpose could 
therefore be served. 


dV V dR, 


Preset Adjustments ? 


From what has been said so far, it will be clear that 
one method of solving the problem of performance 
variation with component tolerance is the use of 
preset adjustments. Thus, in the example above, a 
suitable portion of R, and R, could be inserted in the 
form of a variable potentiometer, which could be set 
on each individual unit to give a suitable cut-off 
bias for the valve. This seems, at first glance, to 
eliminate the whole need for tolerance engineering, 
but this is a false conclusion. The preset itself has 
tolerances, and its value must be so calculated that 
its range of adjustment covers the tolerance variation 
of R,, R,, the cut-off bias voltage, and itself, so that 
tolerance examination is still necessary. The whole 
of R, and R, could be made a potentiometer to avoid 
tolerance calculations (the brute force attack) but 
this must give only a rough control over V,, and may 
also need a large component to dissipate the power 
involved. 

The biggest objection to this solution to the problem 
is that, remembering the number of circuits involved 
in almost any piece of equipment, the numbers of 
preset controls needed would be fantastic. It is 
probable that some presets must be used, and indeed 
should be used to provide a good level of performance, 
but the number of these must be cut to the bare 
minimum, on both cost and convenience grounds. 
The cost angle needs little elaboration—a variable 
resistor is more expensive than a fixed one. Conven- 
ience is a factor affecting the ultimate user of the 
equipment. Adjustment of presets is necessarily 
a job for a skilled man, who is neither always available 
nor cheap to employ, so that his attentions should be 
needed as little as possible. The user himself rapidly 
gets a poor opinion of a set needing frequent skilled 
attention. Last, but not by any means least, it is 
surprising how many people, whether skilled or 
unskilled, cannot resist the temptation, if they see 
a knob or other means of adjustment, to twiddle it 
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So, presets 
preferably 


be reduced to the minimum and 
be hidden away, with screwdriver slots 
rather than knobs and possibly locking devices in 


must 


addition In the 
however, 


process of hiding them away, 
it is as well not to forget that they do need 
adjustment, and to arrange things so that the preset 
and the indicator by means of which it is being set 
in be effectively used by people of normal proportions, 
with their eyes in the normal places. Few things are 
juite sO irritating to the maintenance engineer as 
finding that the only person able to adjust a given 
preset is a dwarf with four-jointed 8-ft arms and eyes 
on flexible stalks 

It is usually possible to select the value and position 


Modified A.F. 
Millivoltmeter 


ray 

= instrument is based on the design for an 
audio-frequency valve voltmeter by S. Kellyt, and 
incorporates additional features to meet specific 

juirement 

An instrument was first built to the published 
lesign, incorporating a meter having a full-scale 
deflection of 1 mA, with a copper-oxide bridge 
rectifier and a suitable series resistor. This per- 
formed quite well, but it soon became apparent 
that operation of the range switch was accompanied 
by switching transients in the meter. 

Consideration showed this to be due to the fact 


that the range selection potential divider acts as 
uch, not only to a.c., but also to the standing 
cathode current of the first valve. When changing, 


for example, from the 1 to the 0.1 positions, 
there is a change of about 30 volts in the d.c. potential 
at the moving arm of the switch, and, owing to the 
good Lf. response of the amplifier, this appears as 
i Surge at the output 


In the modified design the cathode resistor 1s 
eparated from the potential divider, feeding the 
itter through a large capacitor which blocks the 


d.c. but offers low impedance to a.f. No alterations 
to the values of the resistors are necessary. The 
athode resistor may be of the order of 50kQ, and a 
iigh-stability type is unnecessary. The effective 
mpedance of the cathode-follower load is approxi- 
mately halved by this arrangement, thereby reducing 
the maximum signal which can be handled without 
istortion, but this will not usually be a material 
me difficulty was experienced with the original 
sign in securing a linear scale. This is, of course, 
rmal feature of rectifier-type voltmeters, due 

the characteristics of metal rectifiers. The meter 

h it was desired to employ had a resistance of 

10 ohms and a full-scale deflection of 1 mA. A curve 
was plotted (Fig. 1) showing the relationship between 
cale reading and applied voltage when used with 


an instrument-type bridge rectifier and a series 
" Retays Lid 
: une 51 
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in the circuit of a preset control so that it compensates 
for the effect of a number of component tolerances. 
Before presets are positioned in the circuit, therefore, 
their effects should be carefully considered to see 
whether their number can be reduced by altering 
their placing in the circuit. 

It is hoped that this article will underline the need 
for tolerance engineering at a very early stage in the 
design process. The importance of this, and of its 
solution in terms of adequate performance and reduced 
cost, cannot be over-estimated in an industry in which 
ever-increasing circuit complexity poses new problems 
of economic manufacture and satisfactory use of 
equipment 


Reduced Switching Transients and 


a More Linear Scale 


By R. SELBY* 


resistor of 3,800 ohms. A further curve was taken 
with the same meter and a pair of germinium diodes 
in a half-bridge circuit as shown in Fig. 2. This 
curve (not reproduced) showed a higher degree of 


linearity owing largely to the higher current being 
drawn with this circuit. 
obtained 


A linear scale is in commercial multi- 


Fig. |. Calibration using 

a 0 to I|-mA meter ina 

bridge rectifier with oa 

3800-ohm series resist 

ance 
. 
. 


ae 


4:20 #2KN 
Fig. 2. Meter circuit with german 
ium diodes which gave a more 
linear calibration 
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purpose test meters, but only at the expense of lower 
resistance and higher consumption than on the 
corresponding d.c. range. For example, the latest 
model of a very widely used instrument consumes 
10 mA at f.s.d. on the 10-V a.c, range and 40 mA 
on the 2.5-V range, whilst another model consumes 
5 mA at 10 volts. The use of such meters externally 


in rectifier resistance represent only a small fraction 
of the total resistance in circuit. Clearly, sensitivity 
is lost. In many designs, the meter is fed from a 
pentode or high-impedance triode in order to improve 
linearity. 

In the modified design, the cathode-follower out- 
put has been retained, but the meter has been placed 


as the indicating device in the original valve volt- 
meter circuit imposes certain restrictions om accuracy. 
At low frequencies the reactance of the coupling 
condenser becomes appreciable in relation to the 
meter resistance, whilst the impedance of the load 
presented to the cathode follower is so low as to 
reduce seriously the undistorted output. 

One method of overcoming this difficulty is to 
employ a low-consumption meter wita a specially 
calibrated non-linear scale. This course did not 
appeal to the writer who is more at home with a 
soldering iron than a draughtsman’s pen. In the 
original version it was possible to overcome the 
difficulty to a reasonable extent by feeding the meter 
through a fairly high series resistor, so that variations 


in the negative feedback circuit, thereby substantially 


linearizing the scale shape. It was found that with 


this system there was no visible difference in linearity 


between the copper-oxide full bridge and the ger- 
manium half bridge types of rectifiers. 

A further difficulty arose when attempts were 
made to modify the ranges. For the writer’s purpose, 
the desired scales ranged from 0-50 mV to 0-5 V 
only, and it was hoped that this reduction in sen- 
sitivity, together with improved long-term stability, 
could be achieved by increasing the percentage of 
negative feedback. Unfortunately this was found to 
cause serious instability, the meter swinging violently 
at a periodicity of 2 or 3 c/s. 

The circuit was therefore finally modified to that 
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Fig. 3, Modified circuit in its final form, Components are numbered to conform with the original circuit (June 1951), 
List of Components 
R, 2.2MQ Rig 390k ( 16 16yuF 
| Ry 4. 3k R,, 100kQ C, 0.5uF 
| R §0k0) Wire-wound R,, 6800 Cs 0.5uk 
R, 470kQ Rep 10k Wire-wound Cc 0.5uF 
R, S70kQ Ros 10k0Q Wire-wound ( 2uF 
Rio 100k Ry, 890kQ High-stability Co 1l6uF 
R,, 4702 Wire-wound Ry, 47k C,, 8uF Metallized paper (or “Super- 
i; 530 Variable Rss 3.8kQ High-stability lytic” 
Ri, 20k Cis 8uF (T.C.C. “ Superlytic ” 
Ry, 100k02 Cc 0.01 nF Vl, V2, V3 6AM6 or EF91 
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shown in Fig. 3, from which it will be seen that the 
amplifier (V3) is now direct-coupled to the cathode- 
follower output stage, whilst a direct-coupled feed- 
back path is now provided through R,, from the 
output valve cathode to the cathode of V2. Two 
sources of phase variations are thus removed and 
a very high feedback factor may be used without 
trouble, if required. 


A second feedback path is provided by returning 
the meter also to the cathode circuit of V2. Apart 
from the normal overall improvement to the ampli- 
fier, this has two beneficial effects. The reactance 
of the coupling condenser C,, no longer introduces 
error at low frequencies and the meter scale becomes 
substantially linear, because variation in rectifier 
resistance introduces a compensatory variation in 
the gain of the amplifier. It was found, however, 
that there is a limit to the amount of feedback which 
can be used in this path without instability. This 
again showed itself as a surging or oscillation at very 
low frequency. The procedure in choosing com- 
ponent values is, therefore, to apply the maximum 
feedback in the meter circuit compatible with stability, 
after which selection of R,, may be made in accord- 
ance with the overall sensitivity desired. This will 
be determined by the ranges required and the par- 
ticular meter used. The resistor values quoted relate 
to the meter and ranges referred to earlier. It should 
be noted that although the lowest range has been 
raised to 0-50 r-V, this does not imply that the 
highest may be 0-50 V, since such a signal would 
overdrive the input cathode follower. 

A few other small modifications should perhaps 
be explained. The cathode bias resistors of V2 and 
V3 have higher values than the 100 ohms shown in 
the original circuit. Using 6AM6 or EF91 type valves, 
100 ohms gives only about 0.3 V bias. Further, the 
use of higher values, unbypassed, introduces some 
secondary feedback within the main loop, thereby 
improving stability. The screen feed resistor of V3 
has been reduced from 470kQ to 390kQ in order to 
lower the anode potential of V3 and therefore the 
grid potential on V4. The suppressors of V1 and 
V4 have been strapped to the cathodes rather than 
the anodes, to conform with the valve makers’ recom- 
mendations. The use of 0.54F condensers for coupling 
and decoupling in place of 0.25uF has no significance 
—a quantity of 0.54F condensers were available. 

The grid resistor of V2 is returned to earth instead 
of to the lower end of R,, as in the original circuit, 
since it was found that this was one cause of the meter 
surging during range switching. This is due to the 
removal of feedback during the momentary break 
in the circuit when the switch arm is moving from 
one contact to the next. Hum and signal leakage 
by stray capacitance) are temporarily amplified with 
the full gain of the amplifying stages. This can be 
seen more easily by re-drawing the essentials of this 
part of the circuit as in Fig. 4. This trouble would 
not arise with a switch which shorted adjacent con- 
tacts during rotation. It is desirable to screen C, 
and its associated wiring to reduce signal leakage 
by stray capacitance, when a non-shorting type of 
switch is used. 

The condenser C,, coupling the cathode of V1 to 
the potential divider should be of large capacitance 
but small physically. A T.C.C. “ Superiytic” 8,F, 
150-V working type was used, and it was found 
possible to dispense with C,, provided one remem- 
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Fig. 4. Simplified detail of grid-cathode circuit of V2 to 
show possibility of hum and signal leakage amplification 
when the range switch breaks contact between adjacerk 
positions. 


bered to leave the range switch on its least sensitive 
position for a minute or so after first switching on 
from cold, in order to allow polarization to become 
complete. This type of capacitor has an insulation 
resistance, after polarization, approaching that of 
paper types. However, as at the time of writing it is 
not yet widely available, a normal electrolytic may 
have to be used in many cases, when C, must be 
retained to isolate the grid of V2 from d.c, leakage. 
The calibration checking arrangements given in the 
original description may be retained, but have been 
omitted from the diagram for simplicity, as has the 
power supply section. 

One desirable feature not incorporated would be 
automatic protection against accidental meter over- 
load. This might possibly be achieved to some extent 
by reducing the resistance of R,, to a figure which 
would cause the output to flatten off slightly above that 
required for full-scale deflection of the meter 


Television Interference 


DURING some experimental work on a _ two-band 
television tuner it was found that some interference with 
Channel 1 was being experienced from Channel 9. The 
set had the new standard intermediate frequencies of 
34.65 Mc/s vision and 38.15 Mc/s sound. 

For Channel 1 the oscillator was at 45+ 34.65 
79.65 Mc/s. Its second harmonic was thus 159.3 Mc/s. 
The difference frequency from Channel 9 was 194.75 
159.3 = 35.45 Mc/s, which was within the vision channel 
if. pass band of 34.65-37.15 Mc/s. It thus produced a 
beat of 35.45 — 34.65 =0.8 Mc/s with the Channel | inter- 
mediate frequency and a corresponding bar pattern on 
the picture, 

This effect was experienced in a district near Alexandra 
Palace where the Band III signal is relatively weak. It 
would obviously be more likely to occur near the Channel 
9 transmitter where the conditions would be reversed 
It should be emphasized that the equipment used was 
experimental and that no difficulty was found in over- 
coming the interference. At the time an rf. coupling 
circuit effective in both bands was being used as a tem- 
peemey measure, so that the tuner had only one effective 
signal circuit to discriminate against the effects. Most 
commercial sets have tuners with three such circuits and 
conditions would have to be very unfavourable for it to 
occur with these. 
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Manufacturers’ Products 


NEW EQUIPMENT AND ACCESSORIES 


New Single-sideband Receiver 


THE receiver illustrated is the Racal Type RA9 which ha: 
been developed in conjunction with the R.A.E., Farn 
borough, for ground use in ground-to-air single-sideband 
radio-telephone communication in the frequency band 
2.5 to 20 Mc/s 

Frequency control of the carrier re-insertion oscillator 
is facilitated, first, by employing a temperature-stabilized 
crystal oscillator and, secondly, by not entirely suppressing 
the carrier, but radiating one with an amplitude inversely 
proportional to the average depth of modulation. Thus 
in the absence of modulation the carrier is radiated at 
maximum transmitter power and reduced to a low level 
with full modulation. This system provides a strong, but 
intermittent, signal for operation of the a.f.c. circuits in 
the receive: 

The advantages claimed for single-sideband operation 
are: improved signal/noise ratio (about 9db), freedom 
from selective fading and cross modulation and more 
economical operation of the transmitter. Some features of 
this particular receiver are: sensitivity 1«“V input for 
25 db signal/noise ratio up to 10 Mc/s and 20 db over; 
unwanted sideband rejection better than S5db; a.f« 


Racal Type RA single-sideband receiver for ground-to-air 
communications in the band 2.5 to 20 Mc/s. 


capture range (deviation from nominal transmitter frequency 
over which control is effective) 600c/s with filter in and 
3 kc/s without; af. output 2 watts (for 2.5% distortion 
with 3 or 15 ohms load and 1 mW into 600 ohms load for 
P.O. lines. A_ self-contained monitor loudspeaker is 
operated at about 0.25 W 

The makers are Racal Engineering, Ltd., Western Road, 
Bracknell, Berks 


F.M., 


Tuner Coils 


A SET of six coils for the f.m. tuner described by S. W 
Amos and G. G. Johnstone in our April and May issues 
this year is now obtainable from Copy Windings, Healey 
Lane, Batley, Yorkshire, the price being 47s 6d. They 
are wound on the specified sizes and types of former with 
all windings correctly dimensioned and securely fixed in 
position. 

The ratio detector transformer, together with two 
GEX34 crystal diodes and capacitors C.,, C,,, C,, and C,, 
are neatly packed into a +i-in square can measuring 
2jin high. The two if, transformers are assembled in 
the same size of can and the capacitors C,,, C,,, C,, and 
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Set of coils for WIRELESS WWORLD F.M. Tuner made by Copy 
Windings. 


C,, are actually of closer tolerance than specified, being 
+2%, which is all to the good. 

Oscillator, rf. and aerial coils are each housed in {#-in 
square cans ljin high, and in the samples sent to us 
was included with L, and L., but C, was omitted from 
the oscillator assembly 


Electrostatic “© Tweeters” 


DESIGNED for frequencies from 5 to 20 kc/s, the LSH75 
loudspeaker unit is of the two-electrode type with a gold 
sputtered polythene diaphragm and perforated metal fixed 
plate. It measures 3in x 3in x jin and weighs 1} ounces 
Normally it is connected to the anode of the output stage 
through a simple high-pass R-C filter and is polarized 
from the h.t. supply (max. working voltage 300). The 
capacitance is 800pF and the power-handling capacity in 
the designed frequency range is up to 6 watts. 

For powers up to 10 watts, the LSH100 is recommended 
by the makers, This measures Sinx4in~x jin and is 
enclosed in a composite metal and plastic case with louvres 
for the sound outlet; the weight is 34 ounces. 

The price of the LSH75 is 12s 6d and of the LSH100, 
21s. The units are handled by Technical Supplies Ltd., 
63 Goldhawk Road, London, W.12 


Type LSH75 and (right) LSHI00 electrostatic loudspeakers. 
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CURTAIN UP on the 
“WARWICK” 


Phe Warwick” may be the first Grundig fm 

liogram you've seen; it’s a fine instrument. 

Incorporating the famous “ Kenilworth” chassis it 
overs all broadcast wave-bands, including V.H.F 
There are two built-in aerials, push-button wave 

inge, magic eye tuning and the Duplex Control 

ation selection that’s one of the most ingenious 

atures of Grundig design 

rhe gram side, as you would expect, has three-speed, 

ixed record auto change. 

Reproduction? It’s magnificent. Four speakers. 
Four compensating speakers to give the sound depth 


nda 


, reality 


Just to round things off there’s the cabinet; gilt inlaid 
very handsome—and ample built-in record accom- 
nodation that lights up automatically as the compart- 


lent is ope ned 


GRUNDIG (GT. BRITAIN) LTD., 
KIDBROOKE PARK RD., LONDON, S.E.3 Tel: LEE Green 8541-5 


...@ new radiogram 
Jaa GRUNDIG Je 
WESTON 


panel instruments 


a 


) round and rectangular models of moving iron, moving coil, A.‘ 
rectifier and H.F. thermocouple types are offered. In the range of 
rectangular instruments, which have been introduced to give the 


P| le with 

:dvantage of long. ecasily-read scales and tc rmonize with rectangular Rectangular panel inuruments are availab 

antage ng. casily-rea san > he mon rectangula scale lengths of 2.5". 3.2", and 4.2 
panels, certain models are available with illuminated dials. Full These offer the advantage of an increase in seal: 
. ‘ length o, approximatel 60 |, over their equivalen 
particulars of types and ranges available are to be found in leaflets round models, for which they can be used o 
List Nos. W.1 and W.2, copies of which are available on request | replacements using the same panel firing 
holes 


Larger instruments, both round and rectangular and 
for switchboard or panel mounting are also available 


These have scale lengths of 6” and 6)" respectively 


Round modela are housed tm cases rT, aw 


SANGAMO WESTON LIMITED 17 he tnd 2a" reepectioay. "4 


Enfield, Middx - Tel: ENField 3434 (6 lines) & 1242 (6 lines) Grams: Sanwest, Enfield 


Scottish Factory: Port Glasgow, Renfrewshire. Port Glasgow 4115! 
Branches: London, CHAncery 47! . , Cent 6206 «5 «~Manchester, Central 7904 Newcastle-on-Tyne, Newcastle 16667 


Leeds, Leeds 30867 Liverpool, Central . Wolverham » Wolvertameten 21912 Nottingham, Nottingham 4146) 
Bristol, Bristol 21781 Southampton, Soton 23328 . Brighton, Grightan 28497 
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‘‘Extratop” 


£12-10s. 


Add to the wide response already obtain- 
able frorn the famous Phase Inverter 
Speaker by merely adding the new 
** Extratop ’’ Dynamic Pressure Tweeter 
Unit complete with Crossover, Impedance 
15 ohms. Suitable for use in conjunction 
with any 15 ohm speaker but even better 
with the Phase Inverter Speaker. 
Tweeter £12 10s; Phase Inverter Speaker 
£16 10s. 


£16-10s. 
SOUND SALES LIMITED 


* Manufacturers of all A-Z Products (‘A-Z’ Regd. Trade Mark)” 
Works and Acoustic Laboratories >— 


WEST STREET, FARNHAM, SURREY, ENGLAND 


Tel. Farnham 646! (3 lines) 


“Grams Sounsense Farnham 
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Ediswan now offer a complete range of Germanium 


Point Contact and Junction Rectifiers. The former 
find many applications in the high frequency field 
and the latter are ideally suited for power packs 
and similar applications where high efficiency 
and minimum space requirements are of prime 
importance. 

A descriptivé brochure is available on 


request and our Engineers are at your service, 


-) EDISWAN 


RADIO DIVISION 
THE EBISON SWAN ELECTRIC CO. LTD 
155 Charing Cross Rd., London, W.C.2 and Branches 
Member of the A.B.1. Group of Companies 
Gerrard 8660 Ediswan, Westcent, London 


Telephone Telegrams 


MICROWAVE 
HARBOUR BEACON 


Navigational Aid Using 


Transistors for Small Craft 


By A. L. P. MILWRIGHT* 


» 
= beacon described here was developed for the 
Ministry of Transport and Civil Aviation by the 
Admiralty Signal and Radar Establishment as an aid 
to entering harbour in bad visibility for craft which 
are too small to carry a standard marine radar, such 
as are found in the herring drifter fleet. The system 
is an adaptation of the old Lorenz type of landing aid 
for aircraft and consists of a 3-cm radar type trans- 
mitter mounted at a harbour entrance and radiating 
from two aerials which have overlapping beams, The 
transmitter is so sited that the line of intersection of 
the two beams is along the safe course line for entering 
harbour, as shown in Fig. 1. The transmissions con- 
sist of pulses of approximately 0.25 usec duration with 
a repetition rate of 1,000 p.p.s. The output of the 
transmitter is switched in turn to each of the aerials 
in such a sequence that the morse letter B (— - - -) is 
transmitted from one aerial and the morse letter V 
from the other aerial. The characters of one 
letter are transmitted during the period of the space 
intervals between the other letter with the result that 
along the line of intersection of the two beams where 
the amplitude of the signals from each aerial is equal, 
a continuous signal is received as is shown in Fig. 2. 
The shore-based transmitter and modulator unit are 
mounted immediately behind the aerial (Fig. 3) and 
onsist of a free running blocking oscillator (CV73) 
which produces a 0.3-usec pulse at 1,000 p.p.s. This 
is cathode coupled to a hard valve modulator (CV73) 
the output of which is capacity coupled to a magnetron 
M503). The magnetron delivers a pulse of 0.25 usec 
duration with a peak power of 7kW and the output is 
fed to each of two aerials in turn via a waveguide 
switch. This switch consists of an H-plane four-arm 
cross junction with a vane mounted across the junction 
at 45 In order to switch the power to each aerial 
in turn, the vane is pivoted about the centre of the 
junction through 90° by a solenoid and lever arm, and 
the solenoid is energized via a pair of contacts and a 
cam driven by a small synchronous motor. The cam 
is cut to operate the solenoid in the time sequence 
The fourth arm of the switch is terminated 
in a short circuit to absorb any leakage past the vane 
into the other aerial. A monitor of the power output 
is provided by a meter and thermistor bridge which is 
coupled to the magnetron output by a waveguide 
directional coupler. 
The aerial consists of two vertical 2ft 6in linear 
resonant slot arrays mounted at one end and on each 


Admiralty Signal and Radar Establishment 
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Fig. |. Approximate coverage of the microwave harbour 
beacon showing the narrow equi-signal course path. 


SIGNAL FROM’ B AERIAL 


SIGNAL From V acral 


RECEIVED SIGNAL IN EQUISIGNAL jess 
1ONE 


Fig. 2. The equi-signal course path arises from the over- 


lapp.s¢ of the B and V morse signals radiated by the two 
aerials. 


Fig. 3. 
visible) of the microwave beacon. 


Transmitter and aerial system (only one aerial 


side of a separator plate measuring 4ft x 3ft. The hori- 
zontal radiation diagram consists of two lobes each 60° 
wide overlapping over a narrow sector. 

The system involves an amplitude comparison 
between the transmissions from each half of the aerial 
and since the ear cannot detect changes in amplitude 
of less than Idb the effective angular width of the 
— sector is 1°. The vertical beam width is 

. oo 

The ship’s receiver is a wide-band pre-tuned crystal 
receiver coupled to a small horn aerial having hori- 
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CAYSTAL 
DETECTOR 


BATTERY 
TRANSISTOR } 
AMPLIF ER | 
j 
Fig. 4. The ship's receiver showing (a) the complete set and 


(b) chassis (with horn) removed from the case, 


Fig. 5. Alternative 
- receiver support- 

by a rotatable 
mounting operated 


from inside the wheel- 
house 
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zontal and vertical beam widths of 25 


The receiver 
and its power supplies are built around the horn and 


measure 4in = Sin x Sin (Pig. 4a and b) and weigh 441b 
The receiver’s amplifier has a gain of 84db and uses 
four junction type transistors. The overall sensitivity 
is 10° watts, and reception is by means of headphones. 
The power supplies are provided by a 44-volt flash- 
lamp battery and the current drain is 5mA. An 
improved model of the receiver (Fig. 5) incorporates a 
horn having a horizontal beamwidth of 16° and it is 
supported on a rotatable searchlight mounting 
This is intended for fitting through the wheelhous: 
roof of a small boat. The output of this receiver 
is brought out to a "phone jack on the rotating 
irm into which a loudspeaker attachment may be 
plugged. The loudspeaker is a 34in dia type and it 
is driven by two 100-milliwatt transistors in push pull 

Trials and demonstrations have been carried out at 
Frazerburgh and Arbroath and the equipment 
operated very satisfactorily out to a range of approxi- 
mately seven miles 

[A commercial version of the microwave beacon 
described is, we understand, being made by Elliott 
Bros., Ltd.—Eb.]| 


Record and Stylus Wear 


INCREASING the weight on a stylus point in contact 
with a record reduces the pressure. This apparent paradox 
is resolved when it is realized that plastic yielding of 
the record material increases the area of contact at a 
greater rate than the increase of force causing the defor 
mation 

This point is made early in a paper by F. V. Hunt in 
the Journal of the Audio Engineering Society (Vol. 3, 
No. 1, January 1955) “On Stylus Wear and ‘Surface 
Noise in Phonograph Playback Systems.” Prof. Hunt 
makes a detailed mathematical analysis of the stress con 
tours under a spherical indenter in contact with the plane 
surface of a plastic material and sets out the conditions 
for the onset of plastic yielding. This is influenced by the 
size of the point to the extent that a perfect specimen 
of a material, without flaws such as crystal lattice imper 
fections, has considerably greater strength, and the proba- 


bility of finding such a specimen under the contact 
increases as its size is reduced, This effect is observed 
in the results of “ micro-hardness” indentation testing 


of materials, and may account for the fact that micro 
groove records are not excessively damaged in spite of 
the fact that the 2:1 reduction in recommended playing 
weight reduction as compared with standard records is 
only half what is should be (the stylus force must vary 
directly as the square of the stylus radius to maintain 
constant stylus pressure) 

The theory is extended to the case of real surfaces 
making contact only at a few high points or asperities, 
and it is shown that on this scale plastic yield is inter 
mittent and accoun:s for much of the surface noise. A 
discontinuity in the load/wear curve of a stylus exists 
at low loading and spectacular increases in the life of 
records and styli can be expected if, for example, the 
playing weight on a point of 0.001 inch radius is reduced 
below 2 grams 

The rupturing of bonds of adhesion at points of con 
tact between local asperities on the stylus and record 
groove surface is thought to account for the present irr 
ducible minimum of surface noise. These bonds are often 
is strong as the cohesive forces of the materials them- 
selves and the shear stresses required to break them com- 
bine to give the coefficient of friction of the material. 

Choice of materials having low inter-facial adhesion 
and a low coefficient of friction) should, on this argu 
ment, have very low surface noise, and the suggestion is 
made that “ Teflon polytetrafluoroethylene) might be 
tried as a record material 
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NOVEMBER MEETINGS 


Institution of Electrical Engineers 
Rad and Tele 
tor November 3rd 


if en t 


mmunication Sec- 
“The new high- 
ansmitting station at Rugby” 


by C. F. Booth and N. MacLarty. 
) ember 9th ‘A transistor digital 
f ltiplier with magneto-strictive 
ag by Dr. G. B. B. Chaplin, R. E 
H nd A. R. Owens 

vemb iSth, “An _ electrolytic- 
ank equipment for the determination 
ectron trajectories, potential and 
ent” and “A method of tracing 


trajectories in crossed electric 
sagnetic fields” by Dr. D. L. Holl- 
e read by Dr. J. H. Westcort. 


November 21st Discussion on 
The reception of Band I and Band 
III television programmes” opened by 
E P Wet 
November 29th The specification 
f the properties of the thermistor as a 
it element in very-low-frequency 
ms” and “A vector method for 
amplitude-modulated signals” by Dr. 
J. N. Candy 
4ll the above meetings will be held at 


Savoy Place, Lordon, W.C.2, at 5,30. 


Cambridge Radio and Telecommuni- 
ution Group.—November 8th. Ad- 
iress by H. Stanesby (Radio Section 
chairman) at 8.15 at the Cavendish 
Laboratory, Cambridge 

North-Eastern Centre. — November 
14th “A Transatlantic Telephone 
Cable” by Dr. M. J. Kelly, Sir Gordon 
Radley, G. W. Gilman and R. J. Halsey 
ut 6.15 at the Neville Hall, Newcastle- 
; I ne 

North Midland Centre.—November 


ist. “A Transatlantic Telephone Cable” 
by Dr. M. J. Kelly, Sir Gordon Radley, 
G. W. Gilman and R. J. Halsey at 6.30 

the Central Electricity Authority, 1, 


Whitehall Road, Leeds 
North-Western Radio and Telecom- 
munication Group.—November 9th. 


High-speed electronic-analogue comput- 

z techniques” by Dr. D. M. MacKay 

at 6.45 at the Engineers’ Club, Albert 
are, Manchester 

North Scotland Sub-Centre.—Novem- 

9th. “Thermionic valves of im- 

proved quality for Government and 

industrial purposes” by E. G. Rowe, 

P. Welch and W. W. Wright at 7.0 in 


th Electrical Engineering Dept., 
Queen’s College, Dundee 
uth Midland Radio and Telecom- 
munication Group.—November 28th. 
4 radio position fixing system for shi: 
and aircraft” by C. Powell at 6.0 at ke 
J Watt Memorial Institute, Great 


harles Street, Birmingham 
Reading District-—November 28th. 
he physics of transistors” by Dr 
E Billig at 7.15 at the George V am 


George Hotel, King Street, Reading. 
es-side Sub-Centre. — November 
The Manchester-Kirk o’Shotts 
television radio relay system” by ‘ 
Dawson, L. L. Hall, K. G. Hodgson, 
R. A. Meers and J. H. H. Merriman at 
6.30 at the Cleveland Scientific and 


Technical Institute, Middlesbrough. 
and Students’ Section.— 
i. “Communication of in- 
mation nan, animal and machine” 
by Dr. E. Colin Cherry at 6.30 at Savoy 
Place, London, W.C.2. 

November 15th. “An introduction to 
the transistor” by A. V. Bryant at 7.0 
at R.E.M.E. Training Centre, i 
Barracks, Arborfield, Berks. 

November 29th. “ Colour television” 
by L. A. Harris at 7.0 at the Public 

} } ' ford 


rary, (J! 


(rradual 
yvvermber 


ht 
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British Institution of Radio Engineers 

London Section.—November 30th 
“ High-fidelity loudspeakers—the per 
formance of moving-coil and electro 
static transducers” by H. J. Leak at 6.30 
at the London School of Hygiene and 
Tropical Medicine, Keppel Street, W.C.1 

Merseyside Section.—November 9th 
“The Decatron tube in a digital trans 
mission system” by G. Shand at 7.0 at 
the Chamber of Commerce, Old Hall 
Street, Liverpool, 3. 

North-Eastern Section.—November 
9h. “ Turret tuners for multi-channel! 
television reception” by R. Holland at 
6.0 at Neville Hall, Westgate Road, 
Newcastle-upon-T yne, 

North-Wesiern Section.—November 
3rd. “Ground controlled approach and 
instrument landing system” by R. H 
James and N. MacKinnon at 7.0 at 
the College of Technology, Sackville 
Street, Manchester. 

Scottish Section.—November 10th 
“Some applications of electronics to 
marine echo-sounding” by F. Baillie at 
7.0 at the Institution of Engineers and 
Shipbuilders, 39 Elmbank Crescent, 
Glasgow, C.2. 


British Sound Recording Association 
London.—November 18th. “ The de- 
velopment of professional recording 
equipment” by W. S. Barrell at 7.0 at 
E.M.I, Studios, 3 Abbey Road, N.W.8 


Television Society 
London.—November 11th “ The 
application of semi-conductor diodes to 


television circuits” by J. 1. Missen 
November 24th. “ Interference with 
television reception: its causes and 


cures” by R. A. Dilworth, 

Both meetings are to be held at 7.0 
at 164, Shaftesbury Avenue, W.C.2 
Physical Society 

Acoustics Group.—-November 1 Ith 
“ Acoustic interferometers” by Dr. E. G 
Richardson at 5.30 at Imperial College 
South Kensington, London, S.W.7 


British Kinematograph Society 
London.—November 23rd “Th 


display of television pictures in the 

home” by E. P, Wethey at 7.15 at the 

Gaumont-British Theatre, Film Hous 

Wardour Street, W.1. 

Radio Society of Great Britain 
London.—November 11th “ Com 

pressed beams” by G. A. Bird (G4ZI 


at 6,30 at the LE.E., Savoy Place, W.C.2 


bo YOU 


HOW long the elements for a Band II 
or Band III aerial should be? 

Where to apply for a licence to estab 
lish a mobile radio-telephone link? 

What value of resistors to use for a 
television attenuator? 

The address of each of the above 
societies? 

The base connections for a PCF80? 

The answers to these and very many 
other radio technical and organizational! 
queries can be readily given by the 
owner of a Wireless World Diary The 
1956 edition—the 38th—is now obtain 
able from booksellers and newsagents, 
price 5s 10d (morocco leather) or 48 Id 
(rexine). 

In addition to the 80-page reference 
section, which includes details of base 
connections for 600 valves, there are the 
usual weck-at-an-opening diary pages 


KNOW ? 


| 


for Reliability in 


SOUND 


For more than a generation the 
name TRIX has been synonymous 
with quality—for TRIX Sound Equip- 
ment is produced to the highest 
standards of sound engineering. 
Whether large or small, each unit 4 
designed and built to give reliable 
and lasting service the world over. 


Among the latest additions to our 
range are: 


G7871 
MOVING-COIL 
MICROPHONE 


This new microphone 

has been designed to 

meet the majority of 

requirements in Sound 

installations where ex 

cellent performance 
combined with hand- 
some finish and 
robust construction, 
is needed 


G7073/P 


A sturdy 
morstuere 
loud 
speaker, this 


proof 


has applica- 
trons in many 
fields 
Stations 


such as Factories, 
Barracks, etc 
(ALSO AVAILABLE DOUBLE- 
ENDED MODEL No. G7072). 


Leaflets and all information gladly sent on 
request from: 


_ Quality 
Sound Equipment 


THE TRIX ELECTRICAL CO. LTD. 
MAPLE PLACE . TOTTENHAM COURT ROAD 
LONDON W.I 


Tel: MUS. 5817. Grams: Trivadio, Wesdo, London 
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RANDOM RADIATIONS 


By “DIALLIST” 


Band III Aerials 


INGENIOUSLY designed Band III 
and two-band aerials continue to 
appear and I expect there'll be lots 
more new ideas in months to come. 
Amongst the earliest to make their 
bow were the J-Beam single-slots and 
slot-beams for Band _ III. As 
“ghosting” is one of the big prob- 
lems in that band the slot, either as 
a “single” or with reflector and 
directors, should be a help to good 
reception in difficult places. All 
kinds of clip-on attachments are 
being produced for converting a 
Band I aerial for two-band operation. 
Many will be useful only if the 
B.B.C. and L.T.A, transmitters lie in 
the same direction from the viewer. 
But there are also several clever ideas 
for enabling the two arrays to be 
oriented independently, One that 
interests me is the Antiference 
“electronic coupling.” An arm 
carrying the desired number of Band 
III elements and the Band I dipole, 
critically spaced from the nearest of 
these, is mounted on the mast and 
turned in the direction of the L.T.A. 
station. A second arm carries the 
Band I reflector and can be swung 
so that it and the dipole are directed 
towards the B.B.C, station. Both 
arrays are thus properly oriented and 
only a single feeder, in which both 
signals appear, is needed. 


Exhibition Prefabs ? 

THE bright suggestion has been 
made that stands for future wireless 
shows should be prefabricated. The 
idea is that each exhibitor would 
make his own stand in sections. 
Every section would be completely 
wired and the stand would be erected 
by the simple process of putting the 
sections in their right places and 
plugging each section into the next. 
All the wiring would terminate in a 
single heavy-duty plug and only one 
main electrical connection would 
then be needed for any stand. It 
seems quite a brilliant idea; but one 
wonders what kind of reactions it 
would provoke ! 


Lighting or Power ? 
A STORY came my way the other 
day which was declared to be true by 


its teller It might well be, for 
there’s no end to man’s (and 
$72 


woman’s) ignorance and folly about 
things electric. Anyhow, here it is 
Into an electrical dealer’s shop 
walked a man who had just moved 
into a house in the neighbourhood 
“ There are some wiring changes and 
additions that I want made,” he said, 
“and I'd be glad if you'd take on the 
job.” The dealer having replied 
suitably, his visitor went on: “Oh, 
by the way, could you lend me an 
ammeter for about half an hour?” 
Asked what he wanted it for, he 
replied that there were a good many 
sockets in the house and he wasn’t 
quite sure which of them were for 
lighting and which for power. “But 
how will the ammeter help you? ” 
“Oh, don’t you know? It’s quite 
simple, You just put the prods into 
the socket: if it’s for lighting the 
meter reads 5 amps; if for power it 
reads 15.” 


Needlessly Scrapped 


ONE of the things I'd like to know 
(though it’s not likely that I or any 
one else ever will) is the number of 
television c.r, tubes perfectly cap 
able of giving good service that are 
scrapped in a given year. It would 
most certainly run to a largish figure 
The two main causes of unnecessary 
replacement are cathode-to-heater 


atteciateo 


shorts and low emission. 
can be done about the first of these 
if the mains supply is d.c. but if it 
is a.c., fitting an inexpensive isolat- 
ing transformer for the heater puts 


Nothing 


things right. The owner of a c.r. 
tube with low emission has to take a 
chance if he’s on d.c.; reactivation 
by running the cathode at high tem- 
perature for brief periods may be 
successful and give the tube a 
further lease of life, but it may also 
mean a burnt-out heater. It’s a 
chance worth taking anyhow, for an 
otherwise useless tube may last for 
months if the reactivation is success- 
ful. The a.c. man can usually count 
on good results. All that he needs 
is a booster transformer for the 
heater. I know one c.r. tube which 
still gives an excellent picture 18 
months after the fitting of a booster 


Steps Forward 


AMONGST the improvements one 
has so far noticed this year in TV 
receivers is the increased adoption 
of flywheel sync. This should 
lighten the lot of viewers who live 
in places where interference of cer- 
tain kinds is bad and those whose 
homes are in fringe areas with a poor 
signal-to-noise ratio. Another wel- 
come improvement is the wider use 
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| STUDIO ENGINEERING FOR SOUND BROADCASTING. 

) B.B.C. Engineering Training Manual by members of the 

B.B.C, Engineering Division. General Editor J. W. Godfrey. 25/- 25/6 

at ek we CTION TO VALVES. R. W. Hallows, M.A. (© 7 
M.1.E.&., and H. K. Milward, B.Sc. (Lond. ), A.M.LE.E 8/6 a/i0 

INTERFERENCE SUPPRESSION. By G. L. Gaintiibs 
A.M.LE.E. ind Edition 106 1011 

| SOUND RECORDING AND REPRODUCTION, A _ 8.B.C. 

} Engineering Training a. J. W. Godfrey and 8. W. 

Amos, B.Sc. (Hons.), A.M.LE 30/- 308 
ADVANCED THEORY OF WAVEGUIDES. L. Lewin 30/- 30/7 
FOUNDATIONS OF WIRELESS. . G. Scroggie, B.Sc., 

M.L.E.E. 5th Edition 12/6 13/- 


A complete list of books is available on application. 


Obtainadle from all leading booksellers or from 


(LIFFE & SONS LTD., Dorset 


House, 


Stamford Street, London, 8.E.1. 
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of effective 


scems to me, 


4utomatic gain control. It 
too, that a good many 


new sets are making a better job of 
interlacing than did some of their 
predecessors. But I must say I'd 
like to see more rather than less 
genuine a.c.-only television sets with 


double-wound mains transfe-mers in 
their power-packs. Diehard or not, 
I'll never become reconciled to the 
transformerless receiver, worked as 
it is more often than not from a two- 
point a.c. mains socket 


CLUB NEWS 


Barnsley.—At the meeting of the 
Barnsley and District Amateur Radio 
Club on November lith, W. Williams 
will speak on “ Band II f.m. reception.” 


4 fortnight later F 
will describe 


Robinson (G3FLQ) 
a superhet double conver- 
sion adaptor. Meetings are held at 7.0 
at the King George Hotel, Peel Street, 
Barnsley Se P. Carbutt (G2AFV), 
33 Woodstock Road, Barnsley, Yorks. 

Birmingham.—The annual dinner of 
the Midland Amateur Radio Society will 
be held at the Imperial Hotel, Birming- 
ham, on November 12th. Sec.: C. 
Haycock, 360 Portland Road, Edgbaston, 
tirmingham, | 

Cambridge.— The Cambridge Univer- 
sity Wireless Society (G6UW) meets at 


8.15 each Tuesday of the full term in 
the Cavendish Laboratory. Sec. : > 
Brunnschweiler Pembroke College, 


Cambridge 
Cleckheaton.—During November the 


Spen Valley and District Radio and 
Television Society will be visiting the 
psychology department and secing the 


electron microscope at Leeds University 
2nd) and the medical physics depart- 
ment of the General Infirmary, Leeds 
30th). On the 29th Mullard films will 
be shown at the Metropole Hotel, 
Leeds Meetings commence at 7.30. 
Sec N. Pride, 100 Raikes Lane, Bir- 
stall, Nr. Leeds 

Edinburgh.—The first of a series of 
talks describing “A Beginner's Trans- 
mitter” will be given on November 3rd 
to members of the Lothians Radio 
Society On the 17th W. Kyle 
GM6WL,) will deal with 70-cm recep- 
tion. Meetings are held at 7.30 at BS 
Charlotte Square, Edinburgh, 2. Sec.: 
|. Good (GM3EWL), 24 Mansionhouse 
Road, Edinburgh, 9 

Southend.—At the meeting of the 
Southend and District Radio Society on 

vember lith, H. Wilkinson will talk 
" Current trends and developments 
n radio and television.” On November 

th a representative of the Automatic 
Coil Winder Company will speak on 
Recent developments in test equip- 
nent for the electronic industry.” Meet- 
ings are held at 7.15 at the Ekco Works, 
Southend-on-Sea. Sec.: P. C. Baldwin, 
| Inverness Avenue, Westcliff-on-Sea, 
Essex 

Swindon.—Regular meetings are now 
being arranged for the recently formed 
Swindon Amateur Radio Club, of which 
R. Reynolds (G3IDW) is chairman. 
Weekly classes of instruction in pre- 
paration for the amateur radio examina- 
tion are being held at the College, 
Swindon, at which the instructor is 
G. R. Pearce (G3AYL), who is secretary 
of the club. His address is 102 Kings- 
hill Road, Swindon, Wilts 
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These new compact 


miniature 


ZG 
AT 


List No. 0.675/1/Colour 


Red, green, blue, yellow 
white, translucent plastic 
lens 


all- 


moulded Signal-lamp fittings have been 


added to the Bulgin range. Designed to 


be incorporated as a small visual warning 


or indicating device where space is at 


a premium. 


Accepts L.E.S. cap lamps. 


LIST 


TYPE No 


LES 


Ss LES 
re 22 


LES 
133 


Completely splash-proof. 


List No. L.E.5. 1/1 
No lens 


THE NEW LILLIPUT 
PILOT-LAMP HOLDERS 


Among the most recent develop- 
ments is this entirely new series of 
Lilliput Edison Screw’’ Pilot- 
lampholders, complete with miniature 
{brackets not ‘live’ to poles. Manu- 
factured from finest grade materials; 


Silver-plated shells and solder-tags 


and cadmium-plated brackets. They 
conform to British Standards 
B.S.98/E.5 

* 


Further and fuller information on 
these and all other Bulgin products 
is available in catalogue number 
Send 


144 pages of 


195/WW, price |/- post free. 
for your copy now. 
Technical and Mechanical data, com- 
tabu- 


prehensively illustrated and 


lated 


MANUFACTURERS OF RADIO AND ELECTRONIC COMPONENTS 


iF 


COMPONENTS 


pvuci 


Telephone RiPpleway 5588 (5 lines) 


A. F. BULGIN & CO. LTD., 
BYE-PASS ROAD, BARKING, ESSEX 


UNBIASED 


Electronic Tapostat 


IN the August issue of Wireless 
World the Editor demanded the in 
vention of an electronic “ bookmark” 
or tapostat for tape recorders so that 
a user could rapidly wind-on or re- 
wind the tape until he found the 
particular section he desired to play 

Naturally, I replied by return of 
post detailing a scheme. This pro- 
vided for the tape to have supersonic 
frequencies imposed on it at selected 
spots during recording. The great 
increase in tape speed on fast wind 
or rewind would naturally convert 


such supersonic frequencies into 
radio frequencies. These could be 
picked off the tape by a tuned rf. 


head, amplified, rectified and used 
to actuate a relay-operated brake 
which would stop the mechanism at 
any desired spot on the tape. 

The Editor rejected my idea on 
the ground that it was several years 
in advance of its time. Those were 
not his exact words but they were 
certainly implied in his answer. He 
told me that our sound-recording 
tapes have too noisy a background 
for my idea to succeed, It cannot 
be doubted, I think, that in time all 
tape recordings will have the same 
silent background as the tapes being 
used in the experiments for the 
recording of television ond then, of 
course, my electronic tapestat will 
come into its own 


‘* Walter. Lead Me to the 
Altar ” 


READERS of Wireless World will 
have heard of Dr, Grey Walter of 
encephalograph fame and be fami 
liar with his important work in the 
field of neurological diagnosis and 
kindred subjects 

According to some sections of the 
daily press, however, Dr. Grey Wal 
ter has now started to trespass on 
the prerogatives of Madame Estelle 
by warning us of matrimonial pi 
falls ahead. To give him his due 
however, his matrimonial soothsay- 
ings, unlike those of Madame Estelle, 
are founded on the solid rock of 
science. He does not tell girls to 
beware of the buccolingual blandish- 
ments of sinister dark-haired men of 
the “Sir Jasper” type. Instead he 
advises them to demand that any 
would-be Romeo should produce his 
encephalogram. 

Dr, Grey Walter advises that only 
those with compatible encephalo- 
grams should launch out together on 
the stormy seas of matrimony. It 
would seem advisable for all budding 
benedicks of either sex to carry 
around with them, like a passport, 
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their personal encephalograms, duly 
authenticated by Dr. Grey Walter 
and his colleagues. Thus girls of th« 
future will have as their theme song 
the same ditty whi-h was so popular 
among their Edwardian sisters but 
with a slightly different meaning 
‘Walter, Lead me to the Altar.” 


Bi-Fi 
IN my opinion the outstanding audio 


feature of 1955 has been the intro 
duction by more than one firm of 


——-= 


gy 3 
} | 
f 


lad 
NORWICH 7 | - 


ey 


stereophonic 
records. 


reproduction 
The name “ stereophonic,” 
or any of its obvious variations, is 
rather a mouthful, however, and I 


from 


think, following the tendency of 
modern jungle jargon, a better name 
would be bi-fi. The whole raison 
@étre of the thing is that it is not 
only binaural—-for all listening is 
that—but “bi” everything else as 
two channels must be used through- 
out. It is also bi-fi in the hellenic 
sense of “bi,” for the music and 
everything else does indeed appear 
to be living. 

In view of the great success of re 
cent bi-fi demonstrations, I hope 
that the director of technical services 
at the B.B.C. now takes a more en- 
lightened view of bi-channel broad- 
casting than he did in his letter to 
Wireless World a few years ago 
(April, 1950). When the Norwich 
v.hf. station opens in 1956 he will 
have a unique opportunity of ex- 
perimenting with bi-fi. 

According to the B.B.C.’s pub- 
lished map, those living between 
Ipswich and Colchester and in a 
corridor extending west beyond 
Cambridge will be able to receive 
both the Wrotham and Norwich 
transmissions. To make matters 
quite clear I reproduce part of the 
v.h.f. map on which I have shaded- 
in the corridor. 


One or more of the three trans- 
mitters at these two stations will 
always be radiating the same pro- 
gramme and it will, therefore, be 
possible to experiment with bi-fi in 
that area at a minimum of expense 
18 it would only be necessary for the 
B.B.C. to use separate mikes and 
associated gear to feed the two 
chosen transmitters. It could at 
least be tried out with the two trans- 
mitters radiating the Third Pro- 
gramme where bi-fi would be most 
appreciated. What about it, Sir 
Harold? 


Strabismogenic TV 


THE size of the screen in domestic 
television receivers has been grow- 
ing steadily during the past few 
years to such an extent that many of 
the latest sets seem only suitable for 
baronial halls. Unfortunately the 
feeling that they must “keep up 
with the Joneses ” forces people into 
the same foolish competition of 
“bigness” in which they once in- 
dulged in sound radio, when it 
seemed everybody’s wish to compete 
with the bulls of Bashan. 

To attempt to view some of these 
huge screens in the confines of an 
ordinary room leads only to strabis- 
mus, as I found out the other day 
when invited to a friend’s house to 
view his latest “horror-scope.” 
Eventually people will learn common 
sense as they did with sound radio 

Now cven with a 17-in screen, lines 
are painfully evident. One or two 
firms do provide spot wobble in this 
and larger sizes but it is high time 
something was done about this prob- 
lem, by the radio industry in general, 
without resorting to the drastic 
remedy of altering the British 
standard of 405 lines. 

The disadvantages and complica 
tions of this latter remedy have been 


405 hard lines 


pointed out more than once in this 
journal, but surely it is not beyond 
the wit of our technological tycoons 
to tackle this problem the same 
vigour and success as women remove 
the lines from their faces. 
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TRADITION 


INn A YOUNG 


INDUSTRY 


The oldest high fidelity amplifiers in the world are of LEAK manufacture. In 1945 as the result of war-time research 
n our laboratory we were able to offer, to an astonished world of audio engineers, amplifiers with a distortion content as 

was 0.1%. A survey of engineering literature will confirm that we were the first manufacturers in the world to design 
and market amplifiers with such a small distortion content, and the magnitude of this advance can be gauged when it is 
emembered that the then accepted standard for laboratory amplifiers was 2°, distortion. Our figure of 0.1% was re- 

ved with incredulity, but it was subsequently confirmed by the National Physical Laboratory and this criterion is still an 
nccepted world-wide standard 


With this clear lead on low-distortion amplifiers we were able to build up an export market much greater than the domestic 
ne, and the increased volume of manufacture resulted in lower prices, which, in turn, brought real high fidelity amplifiers 
thin the reach of the music-lover at home 


We have devoted 2! years entirely to the development and manufacture of audio products and we are proud of our 
position as the leaders in this field. We are also proud of the fact that the “Point One’ amplifier supplied to our first 
customers are still giving them results which, even now, cannot be surpassed. Our research and development departments 
are ever active, our pre-amplifiers have been re-designed for use with the latest input devices, and we have made great pro- 

ss in the war on prices. From long experience, by the employment of new techniques and by extreme attention to design 
letails during development work on the pre-production models, we enable our labour force to achieve a high output per 
man-hour. The labour costs thus saved offset the increased costs incurred for high-grade materials, components and finishes, 
and this together with quantity production (made possible only by a world-wide market) explains how quality products may 
be sold at reasonable prices 


To our old customers we give our thanks for their support and re 


commendation—the basis on which our Company has grown Those 
who are seeking to obtain the highest quality of gramophone and radio 
reproduction would be wise to hear and inspect LEAK products 
which, with their tradition of excellence, represent the best that can 


be obtained 


LEAK TL/I1O0 AMPLIFIER 
& ‘POINT ONE’ PRE-AMPLIFIER 


27 gns. complete 


“POINT ONE” PRE-AMPLIFIER 


The handsome gold escutcheon plate * Hum 
contributes to the elegant appearance Negligible, due co the use of recently 
and blends with ali woods developed vaives and special techniques 
Input selector 
Pickup mg tape, records; any and al! records 
@ pre-amplifier will operate from any can be accurately equalised, 
TL/10 POWER AMPLIFIER pickup generally available in the world Treble 
A continuously variable input attenuator ontinuously variable, +9 db to — 15 db 
Circuitry at the rear of the pre-amplifier permits at 10,000 c/s 
the instantaneous use of crystal, moving Bass 
A triple loop feedback circuit based on the iron and moving-coil pickups ontinuously variable 4+ 12 db to — 13 db 
famous TL/12. The output transformer is the Radio at 40 c/s 
ame si n the TL/1 
. size as in che TL/T2 e radio input sockets at the rear permit Volume Control and Switch 
the connection of the LEAK V.S. tuner e@ switch controls the power supply 
Maximum power output: 10 watts unit. An input attenuator is ficced. H.T ° a TL/10 gous? —— 
and filament supplies are available from ape Recording Jacks 
Frequency Response: 1 db 20 c/s to 20,000 c/s the pre-amplifier An exclusive feature. Readily accessible 
Harmonic Distortion: 0.1 °%,1,000 c/s, 7.5 watts output . : jacks are provided on the front panel for 
Distortion nstantaneous use with Tape Recorders 
Feedback Magnitude: 26 db, main loop the order of 0.1% which have built-in (low level) amplifiers 


Damping Factor: 25 
SEGRES <P ED FREREOR He Sree ELECTROSTATIC LOUDSPEAKERS 
Reprints of ‘The Gramophone” article (May, 1955), by H. J. Leak, summarising 


his work and findings on Electrostatic and Dynamic Loudspeakers, are available 
2 on request, free of charge 


Loudspeaker impedances; 16 ohms, 8 ohms. and 4 ohms 


% Write for leaflet W 


H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3 
Phone: SHEpherds Bush 1173/4/5 Telegrams: Sinusoidal, Ealux, London Cables: Sinusoidal, London 
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Ol MARCONI 


Vacuum Tube 


Voltmeter 


TYPE TF 1041 


FREQUENCY 
RANGE 


20cs to 700 Mcs 
AND D.C. 


An accurate and most stable instrument for the 


direct measurement of unbalanced a.c. voltages up 


to 300 volts, balanced or unbalanced d.c, voltages 
up to 1000 volts, and resistances from 0.2 ohm 
to 500 MQ 

Multiplier units are available as optional ac- 


cessories and extend the measurement ranges to 


— 
‘ 3 kV for a.c. and 30 kV for d.c. 


AM & FM sNAL GENERATORS * OSCILLATORS VALVE \ TMETERS « POWER METERS 
Q METERS BRIDGES * WAVE ANALYSER FREQUENCY ANDARDS WAVEMETERS - 
TELEVISION AND RADAR TEST & MENT 


MARCONI! INSTRUMENTS LTD - ST. ALBANS - HERTS - Telephone: ST. ALBANS 6160/9 
30 Albion St., Kingston-upon-Hull. Telephone: Hull Central 16144 - |9 The Parade, Leamington Spa. Telephone: 1408 


Managing Agents in Export 
MARCONI’S WIRELESS TELEGRAPH CO. LTD * MARCONI HOUSE * STRAND * LONDON, W.C.2 
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RADIO 


TELEVISION 


EVERYTHING FOR THE HI-Fil ENTHUSIAST ! 
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DENCO 
F.M. FEEDER UNIT 


A mponents and 
Uses 6AM6, 12AH8, EB91, and two 
COMPLETE PARCEL 66/7/6 
extra. DATA BOOK, 1/6 post 

All omponents available 


alves in stock 


DENCO F.M,. COMPONENTS 
Coils, each 3/11 LFs., each 7/- 
Ratio Discriminator, 12/6 
Chassis and Screens, 7/6 


GORLER LATEST DESIGN 
CONTINENTAL 
F.M. COMPONENTS 


UT.340 (as illustrated) 

A self-contained V.H.F 

front end Unit incorpora- 

ting a grounded grid 

amplifier, mixer oscillator 

(BCC85) and first LF 
hia . , 


. C ly 
wired and tested, 59/9. 
(Valve extra). 
Discriminator 
Coils, URF, 10/- each. 
10.7 me/s. LP 
UF376, 7/- each 


Ratio 


Trans 


Trans., etc 


Also in stock : P.B. Coll Packs and combined LI 


for constructing AM/FM Tuner 


HI-FI SPEAKERS 


Full range, all sizes, 3-15 ohms. W/B 
type HFI012, now increased to 
£4/17/6. Available, while stocks last, 
at former price, 77/6. Post 3/5 


HI-FI AMPLIFIERS 
Comprchensive range. Examples 
LEAK, Point One. . £28/7/0 
R.D, Junior 
R.D. Minor 6 


UNITELEX. .84 and 9) ans. 


Dial and Drive, 9/- 


omplete set of five, 42/6 


THE JASON F.M. TUNER 


Special Parcel containing Data Book, 
hassis, front end, dial, drive, tuning 
ndenser, full set of coils, 1L.Fs, ratio 

Jetector, etc. 68/9. Post 2/6 

Book on including our fully itemised 

price list, 2 post free 

The above Tuner uses 4 6AM6 and 

ystals, and can be built for £6/15/- 

plus 2/6 post 

We can also supply the above Unit 

built by the Jason ¢ aligned and 

tested for £15/17/- including P. Tax 

CERAMIC CONDENSERS for F.M 

All values, 1 each, 10/6 per doz 


Post extra 


WIRELESS WORLD F. M. Feeder 
(Am & Johnson) Reprint 2/- post 


free 


“TWEETERS” 


Electrostatic 


Speakers for 
use with 
amplifiers or 
sels 


Supplied 

ch full data 
and circuit 
diagrams. 


us.) 7-18 ke/s, 20 dbs, 
800 p.f. Polarising volt- 
maximum A.C. voltage 
6 watts. Size 


LSH75 


x 


ent 
auc Oy 
0) For 
bir 
LSH100 
pf. For 
fir 


ac 

D«A 

yutputs up to 
12/6 


As above, inherent cap. 1100 
yutputs up to 20 watts. Size 


4 21 Post free 


MICROPHONE 
BARGAINS 
ACOS MIC22/2, with 
stand as illustrated, List 
4 ens. LASKY'S PRICE 


Moving Coil Hand Type 
with switch. List 5 gns 
LASKY'S PRICE 45/-, 
Post 2/é 


TABLE MIKE STANDS. Chrome, 


BAND Jil CONVERSION FOR ALL! 


THE CYLDON TURRET * TELETUNER” 


This | 


When 
strip kk 


circult 


996 


Post 2/6 


Valves used 


Knob, 3/6 extra. 


OFFERED FOR 


Previouvly supplied to Set manufacturers only 


necessary 


R.F. amplifier 
mixer, Will work with most sets 
and circuit diagram supplied free 


THE FIRST TIME 


2-channe!l Tuner consists of a turret 


having 12 clip-in aerial and mixer coil strips 


the turret is rotated the appropriate 
ales On a contact pane! providing the 
connections to the valves and 


This type of tuner construction enables you 


to clip in pre-aligned coils for the 
reception of any station not 
already provided for in Bands I, 
I] and III, at the same time afford- 
ing for maximum gain, high 
stability and minimum noise, 


which are essential in a modern tuner 


PCCS4 RF 
PCF8O 


double triode, cascode 
Triode pentode fc. and 
Full instructions 


TELETRON BAND ill 
CONVERTER COIL SET 


For use with TRF and sw 
TV receivers. Uses two 
wiring diagram, alig 
with each set. 15/- 


rhet Band I 
719. Cirewlt 
nments, full details 
. Pos 1/6 


TELETRON BAND iii 
CONVERTER KIT 


complete Kit to bullid t 
verter, including drilled chassis, 
densers, resistances, coils, 2-ES80 vaives 
etc. 48/6. Post 1/6. Full instructions and 
circultt diagram supplied Drilled 
chassis only, 3/9 


The 


VALRADIO BAND ili 
TUNERS 


Full range in stock. Price £6. Post extra 


THE “ UNIVERTER” 


FAMOUS 
MAKE 


Covers Bands | and Ll 
valves EP #O and ECC8!1. Ceramic vaive 
holders, finest quality components 
precision made. Switch and fine tuning 
Lf output 20-25 and 40-50 Mejs 
Preq. coverage 50-87 Me/s and 175-214 
Mc/s. Supplied with full details and 


circuit diagram 
89/6 


LASKY'S PRICE 
Post 3/6. Knob 2/9 extra 

DULCI AM/FM Chassis, F.M. Feeder 
and Band II Converter also available 


Complete with 


SPECIAL OFFER! 


6 VALVE RADIOGRAM 
CHASSIS COMPLETE 
WITH VALVES 


Famous Manufacturer's Surplus. 6 valve 
j-wave Superhet, 13-450 m. short, 200 
550 m. medium, 1,000-2,000 m. long 
Brand new Mullard valves; ECH42 
EF4i, Lo}, EB41, 6V6 at., BZ40, and 
finest quailty components Gram 
switch, 465 Ke/s LF., tone control 
three-colour dial Overall size 
1}4 = Sin,, height 124in. Aperture re 
quired for dial and controls 11 Soin 
Complete with valves, output trans 
knobs, ete. LASKY'S PRICE £10/1 . 
Carriage and packing 7/6 extra 


B.S.R. MONARCH 
3-SPEED 
AUTO-CHANGERS 


LATEST 1955 MODEL, 

UNUSED 
Takes 10 records of all sizes (mixed) 
in one loading. HOP.37 erystal turnover 
pick-up Handsome cream finish 
Supplied complete in maker's carton 


LASKY'S PRICE £7/19/6. Pom 3/6 


NEW AND 


take above Radio 
and Auto-Changer 
oak veneer / 


* CABINET 
gram Chasis 
attractive design 
Carriage 17/6 


to 


12/6. Post 2/6 


heavy base, 2 sections 


MORE MONEY 


Novemanpr 1045 


Band 111 Converter for home-con- AE mans of all types socked, TV 
structed and factory-made Band I SENTERCEL Band Il M 
pesaivess., Wage Sue CASES, one 12AT?, METAL RECTIFIERS 00 by FREDER, per yard, 94 
wins its own power “0 ohne Co-axtal, dozen yards, 7/6. 
oupgties Complete unit in cabinet,§ AMI RM2 RM) RM4! co.oxial Cable, alt cored, yard 94 
£9/9/-. Post free 38 4/3 $6 16/- Any length supplied 
The BOOK, containing circuit diagram, owe 
wiring instructions and components SENTERCEL L.V. RECTIFIERS 
list, 3/6 post free E.1.T. RECTIFIERS 12v., all types in stock 
All components and valves in stock, § K 3/40 K3/45 K3/50 Kj/19001 1 ome. a wave, 3/6. 2 amp., t-wave 
prices on request 6/- 42 88 48 | 4/i tual wave, 15/-. 6 amp., 
Post extra full week hi. Pos extra 
@ HIRE PURCHASE TERMS on certain it cms. Write ing requir e 


BARGAINS OWN 


ee Wranme vm 


NEXT PAGE 


3-WATT MIDGORT A.C./D.C. AMPLI 
PIER. PUSHPULI VERY HIGH 
GAINS. 4 valves , 

2 ULAI in push 

pull i UCHa2 

and | UWAP42 

Input vollage 

100/100 AC/D« 

Very easily con 


verted to 230 volts 
Supplied with circuit diagram 

and ali details. Size 9% 4% 4in 
two metal rectifiers, one cach RM2 


RM3, Ideal for ships. record play: 

tape recorders, home record players 
baby slarms, et etc. Supplied com 
plete fully assembled and wired, with 


four valves 
LASKY'S PRICE 65/-. Carriage (re 


LASKY'S 
4-WATT AA AMPLIFIER KI 
Uses | cach 68SL7, 6V6, 5Z4. All com 
ponents, chaseis, valves, Output tran 
mains trans, 44/5 


Carriage and packing 2/6 
INSTRUCTION BOOK and shopping 


list, 1/- post free 
P.M, SPEAKERS 
6hin,.. 17/6, Bin,..19/6. 10in . 19 
jessy H.D. 10in.. .25/- 6 4 Elliptical 
18/6. Plessy i2in 37/6. Post extra 


LATEST COLLARO RC.54 
}-apeed High Fidelity Mixer Changer 
Studio crystal turnover p.u., in leather 
ette covered carrying case, £13/5 


RECORD PLAYING UNITS 
l-epeed, auto and hand change. All 
types in stock——CGarrard, Collaro, 
B.S.K., ete 


HEAVY FLYWHEELS 


For Tape Decks, jin. hole 2/6, 


pow | 
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FAMOUS AMPLIFIERS BUILT 
OW 7.C.C. PRINTED CIRCUITS 


The latest advance in Amplifier design. We can now supply 
from stock two famous Amplifiers, the Osram 912 and 
Mullard 5/10, built on the new printed circuit technique 
All specified components, T.C.C. condensers, Lab. resistors 
etc., are used and you have your choice of transformers 
and chokes by Partridge, Haddon. W/B or Ellison 
Demonstrations given any time 


ORDER 


Te The MULLARD 510 AMPLI- 
PIER, built a TCA printed 
circuit, supplied fully assembled 
complete with valves. ready for use 
Price, depending on make of 

transformers used, 15 ens 


Printed Circuit 


22/6 


eparately 


New 
Mullard Amplifier 
B 3/6 


YOU 


Ail Components for The OSRAM 912 AMPLIFIER, built on TC 

elther above Amplifiers printed circult, suppiled fully assembied complet 

upplied separately, for with valves, ready for use. Price, depending on 
make of transformers weed. 19 ens 

printed cireult or con 

ventional construction Printed Circuit separately, 50/- 

Price Lists on request Book of the Osram 912, price 4 


SPECIAL OFFER OF TAPE DECK CASES 


As illustrated. Will take Truvox Tape 
Deck with space for amplifier, feeder 
unit and speaker, Overall dimensions 
with lid closed, 19in. » I4in.  1}in 


LASKY'S PRICE 59/6 


Carriage 5 
TRUVOX TAPE DECKS 


Latest model Mk, III NU, twin track, 
two-speed, three motors, press button 
control 


- 
/ 


SPECIAL COMBINED OFFER 


The Tape Deck Case as illustrated 
above, together with the above 


Truvox Tape Deck, £24/10 mI 


COLLARO TAKE DECK MOTORS 
Anti-clock wise, shaded pole 
LASKY'S PRICE 25/-, post 


extra 


EX-GOVT. ACCUMULATORS 
2 volt, 10 a.h. Size Ifin, square 
high. Made by Canadian Exide 
LASKY'S PRICE 4/6. Pou | 


Stin 


COMPLETE 
5-VALVE RADIO CHASSIS 
Brand new and unused. A.C./D 
200/250 volts. LF 465% keels, AVA 4 
watts output station pre-set, fran 
aerial, fully aligned, chassis 10 © Siin 
max. height Séin. Completely wired and 


ready for use 


volume and Mation 
Vaives used: 10C} 
1OLDii, 1OPi4 
LASKY'S PRICE 69/6 lous 
Post 3/6 extra, With 


eontrols 


Carriage paid, 
LANE TAPE DECK 


Mk. VI, 2-speed, 74 and Min. per RECORDING TAPE 
sec, Three high-grade motors. £18/10 Kraft base, length 1,200 ft. Cyldon 

4 . ° . “ imetal spools, 12/tl. Post 1 
apt — Tape Recorder All makes of Tape stocked—Scotch 
- om. Boy, EMI, Grundig, Puretone, Ferro 
graph, Basf, Agfa, Gevaert, etc., and 


TELETRON 
FERRITE ROD AERIALS 
Medium wave, Sin. long, 8/9 
Long wave, 8 in. long, 12/6 
IGRANIC JACK PLUGS 
Standard type, aech 2/6 


the new Scotch Boy Thin Tape 190M 
and Grundig Long-playing Tape. All 
types of Spools stocked 


CYLDON TAPE SPOOLS 
Sin. each, 1/6 


with the addition of a 
speaker and output transformer Two 


LATEST GRENNEL TAPE EQUIPMENT 


74 and 
record 


18 Gns. 


The AMPLIFIER. 4 watts 


The DECK. Three-speed, 
15in. per sec., three motors. 
and piay-back. All 

latest refinements 


for use with 3} ohms speak 
ers. Magic cye, 

high fidelity 164 Gns., 
The CARRYING CASE 


es/18 
Write for full details 


TRANSCRIPTION MOTORS in 
stock. Collaro 2000 and 2010, Garrard 
307, Connoisseur, et 


Novemaer, 1955 


CANNOT 


CALI 


DRILLED CHASSIS AND 
DIAL ASSEMBLY 

2Zhin., drilled for five 
latest type miniature valves, mains 
trans., LF., etc. Dial 13% 14in., for 
horizontal or vertical mounting. Spin 
wheel tuning. All pulleys and spindle 
supplied. LASKY'S PRICE 19/6 


Post 3 
ALUMINIUM CHASSIS 


Size 1) 


18 S.W.G., undrilled, 4 sides, rein 
forced corners. Depth 2}in 
6x44 i2*8 7 16» 10 8/3 
8*65 14%9 7/6 i2 34/9 
10» 76 1698 i2 6 6/6 
Post | /- per chassis extra 
DULCI RADIO CHASSIS 
Full range 3 and 6 wave, £6/19/6 to 
21 ens 
GANG CONDENSERS 
0005, less trimmers 
2-eang, standard, 5/6, min., 6/6 
}-gang, standard, 7/6, min., 10/6 


4-gang, standard, 10/6. 

With Trimmers 

2-gang, standard, 7/11, min., 7/6. 
Post extra 


SPECIAL OFFER OF 


PICK-UPS 
Standard play. Offered at ALMOS! 
HALF PRICE. Goldring Bantam 


magnetic, or Acos Crystal, 


type GP1O post free 25/- 
SPECIAL PURCHASE 


ACOS TURNUVEK 
CARTRIDGES, complete 
GP29. List 42/11 

LASKY'S PRICE 18/6 


CRYSTAL 
with styli 


Post 1 


PICK-UPS, HEADS, ARMS 
L.P. or standard, by Collaro, Garrard 
Goldring, Acos, B/J, Decca, etc., all 
types. Full stocks of all styli 


SPECIAL PLASTIC 
WIRE, stranded copper, 
colours in 100ft. lengths 
Post 9d 


COVERED 
BOT? All 
Per coil 2/6 


TYPE TAPE RECORDER FOR 


LESS THAN 
using the Truvox Tape Deck 


Write for full details and list 


s 
MONI 


MORE 


HIRE PURCHASE TERMS on certain items. 
—. A LASKY 


Wrmeress Wor_p 


Write for particulars 


SARGAINS ON NEXT 


e 
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SPECIAL OFFERS OF | AMOUR AT 48% | rere gratati on "cornn 


i2in., actually 13 10+ x din — Se Se He 


ti 
CABINETS ia actually 134 x 10 4x din requirements 


TABLE RADIOGRAM CABINETS 


OVER 50,000 VALVES 


17in., actually 174% 15% din aed ~, 7. ~~ t stocks in 

idly made f tin. laminated wood 4 Englan makes and types 

atnut veneer finish. Panel (in. * 16in.) Post extra B.V.A. and ex-Govt Als 
jial and ntrols, baffle for Bin C.R. Tubes 


finish metal grille, fully 


ee Fiay y e LASKY’S RADIO CONSTRUCTOR PARCELS MAKERS’ SURPLUS TV 
‘rms a 19 6 COMPONENT BARGAINS 


WIDE ANOLE M4 mm. 
Line E.H.T. tranms., ferrox-cube 
ore, 916 KV 25 /- 
sing Collis, low imp. line and 
frame 35 /- 
Ferrox-cube cored Scanning Cotls 
and Line Output Trans., 10-15 
kV, EYS! winding. Line Trans 
incorporates width and linearity 
controt, Complete with cireult 


= 
x 


BUREAU RADIOGRAM CABINETS 
Handsome design, solidly constructed 
cautiful Walnut veneer finish, generous 
1 storage space wnt sg details 

i ithustration on reques 
i ASKY S PRICE 14 ans. ¢ carriage 17/6 


able on HP. Terms PARCEL No. I | PARCEL No. 2 diagram. the pair 50). 
Contains everything to build a 4-vaive, Contains everything to bulid a T.8.1 Frame Output Transformer 10/6 
}-wave superhet for 200/250 A.C. mains. | }-valve set for 200/250 A.C. mains, | Scanning Colls low imp. line and 
OCTAGONAI SPEAKER Capt. | U%* 6K8. 6K7, 607, 6V6 valves. | medium and long wave. Uses 6K7G frame 17/6 
NETS. Special design for use with the | Attractive wood cabinet, walnut veneer, | 637, 6V6, and metal rectifiers. Nea;| Frame or line blocking one 
GEA ooatel ne Speaker. Exactly | % CTL cabinet as illustrated. Size | plastic cabinet, walnut or ivory finish transformer 46 
ecifi » £12/10/-. Carriage 6/6. | 12 sd deep. CAN BE BUILT | or wood cabinet. Size 12 64% Shin | Focus Magnets Ferrox-dure 25 
. . , ror n 1 deep. CAN BE BUILT FOR 25/10 PM. Fox me Bdognets tron Cored he 
Duomag fF ocalisers 
Carr one packing 2/6 Carriage and packing 2/6 100 m/a. Smoothing chokes is 
PORTABLE CASES. Solidly made Se cs, te either above sets, 1/- post free Electromagnetic focus coll, with 
laminated wood, inside dimensions + Plastic or wood, 17/6. Carriage 2/6 combined scan cotls 25 
; 4» 6tin. deep. Originally made All components available separately STANDARD M4 am 
r portable radiogram, with space Line Output Transformers No 
4 5 Sim.) for radio or amplifier and : E ae ' a 12/6 
peaker. Motor board size 14x i2¢in ine Output Transformers 6-9 kV 
Takes any standard size gram unit VALUE IN MAGNIFICENT TV CABINETS - HT — 6.39 winding ' 
Kexine type finish in various colours 7 t * errox-cu 
ted handle and locks, 2 keys supplied. | /HE DE LUXE. Complete with mask, glass Scanning cotls. Low imp. line and 
LASKxy’s castors, shelf, bearers, C.R.T. neck end pro- frame i 
PRICE  29/- tector, back, speaker fret and baffle board Ditto by lgrank 1 


Finished in beautiful figured medium light or 
dark walnut veneer, with high polish. Suitable 
for most home constructor TV Receivers, 
including the ““Viewmaster”, “Practical Tele 
AERIAI M AS TS. 2 teles. section, vision”, “Tele-King”, “Magnaview”, ‘Wireless 
See eee pplete WHE BUYS. I World”, etc. Supplied with cut-out for 14in., 
? —— 16in. and 17in. C.R. tubes at no extra cost 
An allowance of 4/6 will be made if the mask 
P yo is not required 
See ROS itcer ae i Sudther | Inside dim.: Depth 16}in., width 17}in 


Frame or line Diocking oscillator 
transformer 
Frame output transformer 
Focus Magnets 
Without Vernier 
With Vernier 
Focus Cotts. Bleetro-magnetic 
200 m/a Smoothing chokes 


o~~r 4s 2h SC 
seose ee eo & 


MIN. CRYSTAL DIODES lass 


ng. 2/6 doz., post free Height 28in. Overall height 32in. Width 1% }in Vv gh yt ~ hy types. various 
Adaptor frames for fitting %in. or 10in. CR makes 
tubes available if required 
MAINS TRANSFORMERS LASKY'’S PRICE 68/10/-. Carriage 12/6 
00-250 vy. S0 cps. primary finest | HP. Terms arranged. CAT. MASKS 
juality, fully guaranteee i2in. rubber, complete with armour 
MBA/3. 350-0-350 v. 80 MA, 6.3 4.44 THE ROTHESAY. Outstanding comtemporary plate giess. Dustproof. Black 6 
[7.56 Both filaments tapped at 4 volts design. Absolutely rigid construction through- J White, 10 x 
MBA/G. 325-0 = 100 tt Ae out with the finest laminated woods, veneered J Plastic Masks “s 6/6, 17in., 7/6 
5 3 :. With mains tappias in walnut, polished light, medium or dark | De buxe, tin ; 


16 ol : List 4 
shade. Fined with gold anodised speaker grille i Aauy . PRICE 29 6. Post : 


C.R.T. aperture frame is detachable, supplied 
to suit any size tube to order, NOTE THESE 
GENEROUS SIZES 12in,. MOULDED IMPLOSION 
Outside dim. : 34jin. high, 21 hin. wide, 21 }in GUARDS, 7/16. Post extra 
deep. Inside dim i8din. wide, 19hin. deep 
22) * 2itin. Thickness jin 
LASKY’'S PRICE £9 19/6. Carriage 15/- extra. |] CONDENSERS AND RESISTORS 
WITH FULL-LENGTH DOORS veneered | fui range of twpes in stock 
both sides, polished to match the cabinet and 


ooere 22 extra 
MBA/7. 250-0-250 v. 80 MA. 6.5 ¥. 3a. 


s Both Mlaments tapped at 


4 its 18 
MBA/10. 500-0-500 ¥. 150 mA. 6.3 ¥ 
Te. : 32/6 


AT/3. Auto trans. 0-10-120. 200-230- 
4 ” wa 17/6 


OUTPUT TRANSFORMERS 


Air pe ° Bt mounted with full-length piano hinges. Price 
Midget. 3/3 Multi ratio 3 £14/9/6. H.P. Terms arranged 
tandard pentode. 4/6 R115S RECEIVERS 
he pes t Partridge. Ellison 
sock Now available on Easy Term 
Five frequency ranges: 185-75 Me/s 
TRANSITORS and 75-30 Me/s.; 1500-600 ke/s 500-200 
NSFC GERMANIUM ke/s,; 200-75 ke/s. Supplied in maker's 
FILAMENT TRANSFORMERS DIODES original wood transit case 
ame sit All types in stock LASKY’S PRICE 
ame 9 | mentee NEW aii 1 6 
1-250 v., special 0-30 v, tapped, 17/6 Secondhand. Grade 1 “1 6 
Seconthand, Grade 2 a7 19 
SPEAKER FRET Carriage 17/6 extra, inciuding 10/- return 
BRIMISTORS Large selection able 08 pecking casc 
‘ 2 cz WX6]| Plastic, tygan, cloth 
t6 : is a +) expanded metal y ASSEMBLED POW ACK-OUTPUT 


P 
STAGE POR 8.1155 RECHEIVER 
For use on 200-250 +. A.C. mains. Complete 
with two vaives. In metal case, sive 
12% 7x Stin. 79/6. Carriage 6 
Power for above. Fined with 6tin. p 


speaker. &5/5/-. Carriage * 


TWO ADDRESSES FOR PERSONAL CALLERS 
Open all day Saturday. tarly closing: Thursday 


42 TOTTENHAM COURT 370 HARROW ROAD, 
ROAD, W.1. | PADDINGTON, W.9. 


Between T.C.R. and Goodge Si. Stns (Opposes Paddington Beaghet 
MUSeum 2605 UNaingham 1979/7214 
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New worlds of entertainment for YOU! 


Now available from stock 


.».any one of 
these popular 
Tape Recorders 


Editor Super 


Camplete with Microphone and Tape 


A traly superb British-made recorder, rich 
in range and tonal qualities, for home and 
business recording. This de luxe version of 
the “‘Editor’’ incorporates mixing and 
monitoring facilities and single knob 
control super tape deck. IDEAL FOR 
USE WITH PRE-RECORDED TAPES. 
For 200/250v. A.C. mains. In padded 
simulated crocodile case. Two speeds 
34 ips. and 74 ips. 


rie 5S Ons. 


Complete with Microphone and Tape 


Editor 


Tape Recorders by Tape Recorders The smallest mains-operated fully automatic two-speed 
(Electronics) Ltd., Grundig, Vortexion, portable tape recorder with 7” spools on the market 
Ferrograph, etc., can be purchased on Two hours’ full playing time. Fitted in handsome two- 
easy deposit terms of 1s% with repay- tone case with attractive gilt fittings 

ment of balance plus small service charge Price 45 gns. 


over 12 or 18 months. 


Playtime Plus 


Complete with 


High Fidelity 
THE ONLY COMPLETE Microphone and 
TAPE RECORDER AT 35 ows. One-Hour spool 
of tape. 


by Tape Recorders (Electronics) Led. 
Complete with Microphone and Tape. 


Complete and ready to use with a self- 
contained wide range amplifier and high 
flux elliptical loudspeaker. Simple to 
operate——joystick control for all opera- 
iions. Fitted in an elegant 2-tone suitcase 
only 124°10° «Si and weighs less 
than 17 ibs. For A.C. mains. A completely 
BRITISH MADE Tape Recorder, One 
hour's Playing Time 


EASY H.P. FACILITIES 
£5. 10. 0. deposit and 12 monthly pay- 


ments of 57/4 or any per.od up to 18 
months 


POR HIGH-FPIDELITY PLAYBACK 
The “PLAYTIME” at 26 gns. still reigns 
supreme, Self-contained for recording playback 


through any radio or amplifier; the oy oped 
response being limited only by that of t 
playback medium 


See it at the RADIO CENTRE 
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Something better at the Right Price! 


The 


superb British made Dual Track 
recorders, rich in range and tonal qualities, 
meorporated an additional High Fidelity 10 
in. Loudspeaker in the lid, which can be 
detached and used in any position desired for 
public meetings, concerts, dances, etc. They 
are powerful enough to meet any volume re- 
yet maintain crystal clear quality 
reproduction at all volume levels. IDEAL 
FOR PRE-RECORDED TAPES. 


These 


quirements 


r 


32 in. and 74 in. per.sec. 


wo speeds 
Two hours recording or three hours with 
the new Long Play Tape 

Instantaneous braking 

instently ready to record or playback 
Built-in speaker is additional to 10 in 
high flux speaker in detachable lid, 
giving greater versatility 


+e 4 


Easily removable chassis built on unique 
stee! frame, ensuring ease of inspection 


EDITOR Hl ad Fi (illustrated above) 


Fitted is 
fitting 


phone 


elegant leathercloth suitcase with gilt 
Complete with High Fidelity desk micro- 


1200 ft. spool of Emitape 


EDITOR SUPER HI-Fi 


Fitted in simulated crocodile case with 
ental gilt fittings and locks, with elegantly 


and 


padded 


ontir 


tyled super tape deck Completely automatic 

simple interlocked control; MIXING and MONI- 60 
TORING facilities. Complete with microphone gns. 
and spool of Emitape 


are very few of each 

AMPLIFIERS Lowther A15F 
Rogers Baby de Luxe with pre-amp 
AUTOCHANGERS Piessey 
BOSTICK CEMENT 
BALLAST RESISTORS C9266, KSSH, K558, 

K52H, all 
CABINETS Record Player (GU4) Polished 
DIALS, ivorine MW, LW, SW, 
FILTERS, Coloured T.V. 12” or 15” 
HEADPHONES, Type K, 5.G. Brown 
LF. TRANSFORMERS, 465 Kc/s per pr 
KNIVES, Multi-purpose 
LOUDSPEAKERS, & .E. less transformer 

with transformer 


avi. 19. 6. 
419. 19. 0. 
4. 19. 6. 
12 for 5/- 


PANELS, tag, 14 point 


coc. MAIL ORDER 


The Radio Centre 
33, Tottenham Court Road - London - 


VEMBER, 19 


49 sns. 


SUPPLY CO. 


w.i 


Wiretess Wor_p 


The unique lightweight custom built chassis 
of the Editor Hi-Fi and Editor Super Hi-Fi 
embraces the latest tecliniques of recorder 
construction 


At this time of the year, we have a look round our warehouses and any items 
we wish to clear are offered at very low prices 


Here is a selection there 


80 order now to secure a bargain ' 


PICKUPS, Ronette lightweight. High Fidelity with 2 heads 
POTENTIOMETERS, 1 ohm., 1 wate 

RECORD PLAYBACK or ERASE HEADS, TAMSA 
SWITCHES, Rotary 2P., 2 way, 4 bank, A.B. metal 
SOLDER GUN BITS, Burgoyne 

TRANSMITTING VALVES, Type 860 

TAPE RECORDER AMPLIFIER CONTROL PANELS 
TAPE OSCILLATOR COILS 

TONE CONTROLS, Goodsell F/TC a 
TRANSMITTING CONDENSER, 100 pio. variable 
TORCHES, 2 cel! focussing, adjustable, Type C 
TRANSFORMERS, HEAD LIFT, Type Té 
VIEWMASTER MANUALS 


WIRE, Twin Screened Min. 5 yds 


* Tel. MUS 6667 
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how large 


are large stocks ? 


As long as a piece of string? As high as up? 
There is an answer. Stocks should be large 
and varied enough to satisfy any customer’s 
order. Even we find this difficult to achieve, 
but we come so near to it that very few people 
are disappointed. That's why Hi-Fi 
enthusiasts all over the world rely om 
Classic to supply their equipment. 


Just to illustrate how comprehensive our stocks 
are, here is a small random selection of the 
scarce equipment which we had on the premises 
at the time of going to press. 


TRANSCRIPTION MOTORS 


21 Garrard 301 £25 3 6 
9 Connoisseur 3-speed £27 2 6 
24 Collaro 2010 £18 11 11 
4 Lenco 4-speed £20 15 5 
AUTO-CHANGERS 
9 Garrard RC110 £13 19 7 
7 Garrard RCIII1 £14 8 0 
9 Collaro RCS4 £13 9 
AMPLIFIERS 
3 Goodsell PFA £20 6 0 
3 Goodsell Williamson “ C ” Core £40 0 6 
6 Pye PP91 and 914A £42 0 0 
3 Leak TLI2... £28 7 0 
3 Leak Varislope Mark I : £16 16 0 
10 Leak TLIO. : £1717 0 
7 Leak Point one pre-amp. , £10 10 0 
7 Goodsell MAS/UL £1417 6 
5 Pam 1001 pre-amp. £42 0 0 
7 Goodsell ULF TC ; £12 12 0 
8 Quad amp. and control unit £42 0 0 
3 Lowther amplifier £60 0 90 
3 Tannoy amplifier £63 0 0 
LOUDSPEAKER UNITS 
4 Tannoy 1Sin. £35 12 0 
4 Tannoy I2in. £29 $ 0 
9 Wharfedale Super 12 C/SAL £17 10 0 
12 Wharfedale Golden CSB a8 67 
5 Wharfedale W10 CSB £12 16 8 
24 Wharfedale Super § C/SAL £613 3 
12 Wharfedale Super 5 C/SAL £613 3 
7 Wharfedale Super 3 C/SAL £613 3 


Which all goes to show that you're more likely to get 
what you want off the shelf if you come to Classic. 


ELECTRICAL COMPANY LIMITED 
THE HI-FI SPECIALISTS 
352-364 Lower Addiscombe Road, Croydon, 
Surrey. 


Telephone : ADDiscombe 6061 
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TELEVISION 


RECEIVER SERVICING | 


Receiver and Powe: Leppiy Cirenits 


Completes 

sures | a standard 
work 

for 
Television 
Engineers 


—.eee* 


Television Receiver 
Servicing: Volume 2 


Receiver and Power 


Supply Circuits 


By E. A. W. Spreadbury, .BRITI.R.E, Volume 2 of 
this unique work follows on logically where Volume | left 
off. It covers the video circuits, vision tuning and detector 
circuits and includes methods of multi-channel tuning, the 
sound channel and power-supply circuits. There is also a 
chapter on television aerials and another on the technique 
of circuit alignment 

With Volume 1 this book provides the experienced service 
engineer a complete picture of the problems likely to be 
encountered in television service work 


8)” = 54°, 308 pp., 21s. met. By post 21s. 8d 


Universal praise for Volume 1. 


worth double its cost. This 
book is highly recommended.”— The 
Practical Radio Engineer 


a very valuable book, excel- 
lently written, illustrated and 
produced.”—Journal of the British 
Institution of Radio Engineers 


“The Book succeeds where others 
have failed.”,—Marcom Review 


Now on sale—Get your copy TO-DAY 


from booksellers or from “ Wireless & Electrical Trader "’ 


Dorset House, Stamford Street, London, S.E.| 


= De, _T. 4a 
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“R.F. 26" F.M. CONVERTOR UNIT—88 100 Mc's. 
We aan pow offer thie o ontained 
Velt comprising 6 Valves OnAS 
BBO, VR1S7, EPS4, EFS. Two IP 
stages and separate al on ator ale 
Muirhead graduated § = vernicr irive 
jocentias easy tuning 
ENTS OFFERED TO COM- 
PLETE F.M. UNIT 
@ New RP Unit with salves 
VRIV7, BPS, KPS4 £1. 12- 
@ Complete set of a nt 
for conversion . WA 
and) 6B tu « mlenser 
LFP.T.4 Ose. and “ K t 
ant fived condensers, plus wire ar 
tag etrips, £4/12/6 
@ Instruction ook with techr 
ecireult and complete lw a din 
grams V6 
Vo wires 0 Oo 
5 Harrow Road, Paddington, W.2 |e ':is0 min . 
@ Special - ft all abo t 
PADdington 1008/9 and 0401 and RFD, including cireoit, £6.5/-, post 
OPEN MONDAY to SAT. 9-6. THURS. | o'clock ALL FEMS SOLD n> oy . 
ov Ament whe mpleted 
SEND STAMPS FOR NEW 1955 28 - PAGE CATALOGUE @ Assembled, aligned and realy for ave 2810 | 
- Call for demonstration 
GOVERNMENT SURPLUS AND IMPORTED VALVES 
10. |AN7OT 9/6 | 12A6 76 EFS4 @/-(ACOPEN 6/6 Vsaeet a eteae 62A INDICATOR UNIT 
‘ 12/6/61 7/6 12K70T 8/6 EBS 3/6 VPra 76 ype Containing YCRST with Mu-BMetal Gereen 91 vale 
aM @/- |12Ks0T 8/6 BADO .|THZS 10/- These Unite are in absolute ew “ ao! With Renton: Seren Sh VarveS 
—. 6 2Q7GT 884 MLA 76 condition In black okie EPO, 48761, 3-RAGO, 2-BBS4 Pius Pots 
10/- |4 8 are (6) Di Pol 4- cteeh Bhututia,  Camplets hes, H.V. Cond,, Resistors, Muirhead 8/M Dial, 
‘ 7/6\4 8/6 128A70T 8/6) EFI6 aP : ~ . Double Deek Chassis and Crystal 
128Q70T §/6 EPI9 f 41 - with 3 BPi C/K Tube, Phield and - i - 
ib $8 aT #6 RKS 1@\ P23 Holder, 2 68SN7GT; 2 6H6GT BRAND NEW ORIGINAJ, CASES. 67/6, Carr, 7/6 
ve A th .K70T @/@| BI > 7/6, PENS $ 1 6X50T; 1 2X2 6a6, Vi 
S 6 86 ~ ) EFS ( Qras 6 controle, condensers, et Ideal 
‘ 76 86 «Le 4 Syl) 10/1902) ” ‘c-. Care om 
i 76 66 4" ATP4 . VIBRATOR PACKS, ETC. 
76 86 6A7G tree 4- | Ms PEN 7/6 Input 12 v., output 900 ¥. 44 mA 25/- 
v4 76 b 8/6 6A8G 8/6, KT2 v=) PX25 2/6 Input 6 v., output 180 ¥. at 40 mA 21/- 
I 5 9/- |TZ40 35/- | vPa Gisas 0/- RF. UNITS Vibrator Transformers 6 v. 180 ¥. 40 mA 
8 9+ |oze 7/- |SP2 18) 44 O/- Vibrator Transformers 6 ¥ wv. RO mA 
‘ 86 10/- | 22566 8/6| TDDQA + AC/PEN 10/- R.F.24 20/90 Me/« 12/6 Vibrator Transformers 12 v Ov, 0 mA 
; 86 76 2407 8/6| VP2B y i : 0/- R.F.25 40/50 Mc 15)- Vibrators 4, i iv. 4 pte 5/- 
8/6 7/6 |\35Z6GT  §/6| 866A 15/- | PCise/O 10)- K.P 26 60/65 Mois 30)- Vibrators 6 v. 7 pin synchronous 
MUI4 8/6/68 7'§ | 85140T 33) av ~ | 46aPT K .F.27 60/80 Mo's : 35/- Vibrators 12 v. 6 and 7 pin synchronous } y 
' 7G \ GA 6/6 \SOL460T 8/6)4D1 fo PENDD4020_ Brand uew, carr. free Vibrators ? v. 7 pin synchronous 
- O/- | 6407 12/6 | KT33C 10/- |\9D2 - 12 
' 6/6 | 6C5GT 5/- | KTO6 12/6 |\8D2 [~ | VTS0O1 7) 
: Oa SS a ka - AN/APA-1 CATHODE RAY INDI 
BYSI 12/-|\ULa 1]/- |RPSO 10/6 8- CATOR AMPLIFIER UstT Cor PYE 45 Mcs STRIP TYPE 3583 UNITS 
EFS tg ge + lpcoee” 19 3: plete, comprising Cnt Hise 158 nplete with 458 Mele 
EL4 L/- |UPF4i lL] /- | BOOKS : % 7-8N7 gta. 1-606 Ou x Ate 12 valves 1  EPbO Kha RAS 
RZ40 10/- |DK¢ 10/- | BZ#0 9- . o- 14X5 valves. Brand vew €4/10/6  - le a 10 { hsoies ty 4 i Ce 
EM34 10 b 10/- |EMs0 10/- . 10- plus carriage 7/6 Sound end vision can be inco 
4 8/- |50 10/-'ECLS0 12/6\PCRR2 5.6 with minimum epace ew condition xiifeation 
late supplied Price 60/6. Carriage paid 
BRAND NEW AMERICAN CRYSTALS 
EQUIPMENT Type PT 243 Fundamental Freque 6 
U.S.A. DYNAMOTORS si jin. spacing. Marked in Ke/s BCHEA IFF. 
ofa ’ ° Containing 14 waives 53-7198, 7-0687, 3-086 mutal 
ABSEIOAR ¢ otk FILLED ‘COND NOERS 6 1* v. dynamoter and fan output 460 ¥, 66 mA. with 
. 3 three epeed geared motor plus 4 relays,  cadensers 
4 : wins 12/6 ee in good condition. 
wk " 4/- 
475 ¥. whg., tub car Q- 
A ‘ j 
rt 4 Britiah Pye plug 2/- INDICATOR UNIT TYPE (862A 
HALLICRAPTER ™ Transtormer Je 7 - Unit contains VORSIT Cathede Ray Gin. tube, com 
HALLICRAPTER © t Trausformer 5- The above ave ideal for re-eutting lete with Mu-metel screen, 3 EFSO, 4 BPO, and | 
HALLICRAFTER ™ at Trane 5/- BRAND NEW AND GUARANTERD 10/- each SU) valves, 9 wire-wound volume controle and 
HALLICRAPTER % cena ‘ lenser 70 PF 7/6 jaantit { resistors and condensers. Suitable either 
HALLACRAPTER 455 ke's. IFT, per pair 10/- Type FT 241A, 54TH harmonic. n, sparing for basis of televiwion (full pieture guaranteed) oF 
HALLICRAFTER Relays t...- 46 . iM Osciiloseope, Offered BRAND NEW (less relay 
JENSEN Sin. P.M. Speaker 21- 4 ; _—- pacing cases at ; ; Rs J fe carr 
- ‘ netructor’’ ‘scope cirer neh aebene 
RELAY UNIT TYPE BOR 17/6 30 M . walters 2m 
41M 
AAM 
MEGGERS Me/a M 
EVERSHED WEE-MEGGER 0-0 meg noo NEW AND GUARANTEED 7 RT 40 APNI X 
2 100 Keo; ° - eter ntabe valves , 
RECORD “ MIN volt #8 0 0 : 465 Kole. onan tae Saal ”, yy _— 
BOWTHORPE 0 ONTINUITY METER HOLDERS POR ORYSTALA ay tc souls tae ae tines 
00.0 23560 Also availabic ; . ng tee sounder pe and precision 
A ow and miaranteed dete of 80 FT242 Crystals. channe ' ' i m/e 
706.687 to #540 Kele in steps - BRAND NEW ORIGINAL. ‘CARTONS 65 
Sete of 120 PT249 Crystals 
B.8.R. RECORD CHANGERS |): Kew'w soe Kinin 
ed Auto-ct Plays mized records, crema R a PPLu 
Crystal Turnover Pick ay Listed £16/10)- PRICE ON Al PLICATION CATHODE RAY TUBES 
PRICE £7/10/6. rer price for quantities VCRIS0A thin. C/R Tebe. Breed new 
in original cartons (carr. free) £115 06 
VORS). Guaranteed full T/V picture 
CRYSTAL MICROPHONE INSERTS > eal ici Tr poties Fo 
THE “TELETRON ” BAND Iti ~ tee We nel es 
CONVERTER | ie 10 0 
VORO7 or 
This converter which is built « ' tw alver >. A , i7 6 
J J type EPSO (Z71% is tor ase with TBP © Moperhet VCRO?. Plight cut-off. Carr. 9 5 0 
Baad | Television receivers. Comple et of Teletror b Rrand new ti 
8 6 8 6 dis only, with prastica! and theoretical wiring diagram BPI Krand £110 6 
15/- post tree, Chassis measuring 711 ibe 
POST FREE POST FREE ready drilled to specification, 3/9 plus 04. packing and 
post Alternstively construction deta ‘ with 
separate individually priced parte liet. 6d ot paid MUIRHEAD diow motion drive 44-1 diameter 
The complete Kit as eperified. ir ding al! the ahowe 
. or. No matehin or ce tase Bue cae Sets, can Oe MUIRHEAD Precision slow motion dial and drive 
- . = s out plus packing « t with cursor type DIT2A. 18/6 


ALL GOODS POST FREE UNLESS OTHERWISE STATED. 
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RECEIVER 
CHASSIS 


STERN’S AMAZING BARGAIN OFFER ! 


WE HAVE BOUGHT THE ENTIRE STOCK OF THE FAMOUS 


MODEL B3PP RADIO or RADIOGRAM CHASSIS 
_ \A 6-VALVE 3-WAVEBAND SUPER- 
i. “ HET with PUSH-PULL OUTPUT 


» Thousands of these successful and 
very popular Receiver Chassis have 


been sold for £15/15/- each 


WE CAN NOW OFFER THEM 


£1119, 6' 


HP. Terms Deposit £4 and 10 
monthly payments of 17/10 


plus 7/6 carriage 
and insurance) 


® Yoru ‘ Mo 0 Volta and 260/250 Volts 
@ Employes the latest Va OnE4, OBAS @ Waveband coverage is Shortwave 
GAT4. tw nawe ‘ tue tre fium 187 t ar I 
OX4 tor rR wave 900 bo 2,000 metres 
@ It has & Maine socks nm th @ Has tour controls »b ¥ ‘ 
eomnect at mit with at awitch (2) ‘ 
> speake perative on Gram and 
Wavechange #witch with Gram 5 
* (he 4) Tuning Control (Piywhee , 
@ Negitive Peedback is employe 
4s entire audio stages 
Dial E @ Kx wilent reproduction p 
6 
These Re: ceiver (has have ut ed t 1 
yet offered They are designe : rt ‘ 
heen the ut { t . * 
tmueic ob both Kad at tit. 
THEY ARK THE IDEAL REPLACEME T CHAS®SI® POR THAT OLD BRADIOGRAM 
ALL CHAS#(8 ARE BRAND NEW « UARANTEERD for 12 MONTHS (B.V.A ALVE 


DAYS 


—_——_———— ~~ 


A BULK PURCHASE ENABLES US TO OFFER 


THIS «6©“PUSH-PULL” 7-VALVEF 
SUPERHET RECEIVER 
For only £12/19/6 
( s. 7/6 extra 
10 mth at 10/2 
’ 4 manufacturers aut ; 
porat ve Line 
wi? and tw ‘ 
' watte pot t 
1) metres, 190 i 
operation 
; the w 
They make on exestient replac K af ; anect P 
(Deeste Katension speaker ‘ “ prow tebe Overall size of che d 
7}in. «Ghia. high apert Dial Kecutcheon available tor 4/9 


ee —————e 


THE MODEL F3PP. 


Cash Price Deposit 
ia) With Mode! BSPP Chassi« 22 8 0 a 24 1 
ib) With Mode! AW Chassis ry 9 5 7 O06 rs 
(e) With Mode! Far? Cha } s o274 f? 40 £1 
(4) With Mode! PO4S Chassis ; Uootina m 4 “: if 0 gii 6 0 €2 
ce) With Mode! 1.4 Chass oad £36 0 £i2 3 8 £2 
THE COLLARO MODEL 8.054, PM PRAKER and 
ja) With Medel Bor? Chee aon 6 O 4715 8 21 
ih) With Model AW Chase #24 8 O as 360 ei 
te) With Model POPP Chas } { 220 66 ; 2915 6 £1 
td) With Mode) POs Chasis berm 235 7 £1116 Oo £2 
ke) With Model H.4 Chas } PM. apenk ( 93710 6 #18 12 10 22 
. ae ana ft ™ al eh if extra 

Reler ' Hvane atruct CONSOLE CABINET 

L—_-— — -~---~-+ -—~— - ~~ 


" ARMSTRONG F.C. 48 


RECORD 
PLAYERS 


COMPLETE RADIOGRAM EQUIPMENT—QUALITY AT LOW COST 


A TEMPORARY 


EXCEPTIONAL OFFER for 
CASH ONLY. This Latest 8.5.2. MONARCH 3-SPEED 


AUTOCHANGER is offered tor 


WORMAL PR:CE £13.10.0 


Plus 6/- carr 
£7/19/6 © ‘i ins.) : 
@ Them 
a. They Me 
7 
L.? 
** 

t RRA Ww 

iT# 

WE CAN ALSO SUPPLY 

(a) THE GARRARD 3-SPEED CHANGER MODEL R.C.60M 
(b) THE GARRARD 3-SPEED NON-AUTO MODEL T 
(c) THE COLLARO 3-SPEED CHANGER MODEL A.C.54 
d) THE COLLARO 3-SPEED NON-AUTO MODEL 3/554 
(e) THE 6.5.R. 3-SPEED NON-AUTO MODEL HFIOO 
All of these are the very 


atest models. Send $..A.E. for details 
THE NEW 


A bigh quality replacement Radio or 
Rediogram Chassis havin provision 
for an P.M. Feeder Unit 


PRICE ASSEMBLED AND READY 
ron se = £2.3/18/0 
U.P. Terms: £8 Deposit and 12 
months at 21/02 
@*Vve 
a Wa ' 
2 Pr a for rM rt 
Mr t nF Va 
. ‘ 
e | BA TREBLE ‘ 
@ Gram. f 
@ 4 Wavet 
@ larg 


YOU CAN BUILD A COMPLETE 
PORTABLE RECORD PLAYER £11 9 


6 


for 
RADIO-RADIOGRAM CHASSIS SALVAGE BARGAIN ! ! ! 
DUE TO DAMAGE t AINEDIN OUR OW 
Model Farr \ alve S-waveband up. t WAREHOUSE YR ARE ABLE TO OFFER 
Chassia with «a Push-Pull @tage This ¢ rye PORTA j ; TAA RATE 
has been designed with particular rea rOUETHEI : H COLLARO 
err "mabe ee we onal y- MODEL f ME CHANGES 
nereby wing the utmost flexibi t f £6 10/6 , 4 215 
beth Had and (iram 
' fi Porta t 
@ Wavebar verage 16-30 fini ohe 
wey OOO te tre im « Aut ' 
lin m X79. RAS, GATS, ECO R Ome ' 
h-pell for approx, 6 watte tput saan a 
~ r} gram. connect The MODEL at A t at 
vas wide dial size Lijin. long « 4pie ao t r . ag 
For use on AM ’ a ler one ; ee 
Cash Price teste | ready t €£17/17'0 Bae BACH KE WORK ’ PACTORILY BED Hr 
HP. Terme: Deposit €5/19/- end | iy payments of €1/1/10 (plus 7 carr. and we SUPPLY 
le eee oom, We : Valwe A, MA AMPLIFIER 
P.M #410 
COMPLETE HIGH QUALITY RADIOGRAM EQUIPMENT lifer compartment vl the above Portable Case a 
\SUMMARY—<clect » RECEIVER CHASSIS and we will supply it TOGETHER WITH A 3-SPEED TONE a oomeudiee. "= 
\OHANGER AND AN Hin. or l0in. P.M. SPRAKER as follows 


Accordingly a complete portable record player can be made 


6 2 up for £11 9/6 plus 15/- carriage and insurance. 
13 1h} 

is ’ . ng orders case tnriee posiege and packing 
44 

8 9 

9 li 
15 10 

; 3 

64 

LTD. 


RADIO TUNING 
UNITS 


A.M. & F.M. DESIGNS Reprodu 


WIRELESS 


Migh Fidelity, 


WORLD 


AMPLIFIERS 
ASSEMBLED or 


troduction KITS OF PARTS 


“STERN’S"’ HIGH QUALITY 8-10 WATT AMPLIFIER 

Having a front panel which is very attractively 
finished in deeo and on which the controls are 
clearly ide ined. The ideal ampiitier tor gen- 
eral home use and for small halls, ete. 


{ OOMPLETE KIT £7 10 - 


ling Valves and Drilled 
Built 


«, et (Plas 2/6 carr, and ine 
10 - 


We will supply it Completely 
' 
. 


De posit 

months at 19/9 

Designed for high-quality reproduction 

an output level of 10 watts 

having 6V6e in Push-Pull and in 
porating negative feedback It 
eultable for ase with all types of 
{ microphones and the output 

use of 3 and 15 ohm speakers 
BRIeY VPEATURES 

. push-pall 

watte t« produced from an input of .25 

ining Cineuit te used) and Rec 

ellent range 


wd Playing 
Mf frequenes 


* ee ee 
2 


verage type of high impedance Moving 
{f approx.5 watts output being ob 


cludes detatied layouts and « 


“ STERN'S ” 12 WATT bo ewany FIDELITY" 


A very high quality | attract fr 

deep gold ‘with each control clearly Mentified or AMPLIFIER 
the front panel ‘ pr “ Main Amplifier 
Chassis and a Remote Contr Pre-Amplifier-Tone 
Control Unit The re ‘ mit measures 
only 9 ‘ ; { 

controls, being Has e 

and « Rad Gram M 

Switch control it 

corporates its wn feed 

back circuit th Bas 

Channel. Loop negat fee 

back is empl 1 th 

Main Amplifier which “bas . 

vaive line-up of 6J5-4N ta 

with two PX25e in push-s 

and 635 and GANT are 

in the remote ntr 

THR COMPLETE KIT Is 

AVAILABLE FOR 

(Carr. & ins, 6/- extra £14/0/0 


£17/0/0 


THE COMPLETE UNIT ASSEMBLED AND READY POR USE 


HP. Terme €4/5/- Deposit Months at €1/3/5. (Carr. & Ine. 7 extra) 

The measured fre que ne ange of tt anny er with thie enit shows an excellent repons? 

from 14,000 eyeles dow c ve the base and treble controls allowing inte pe nde nt 
mtrol of gain at t the frequency range from sero te « gain of 50 it can 

be seen, therefore, that ample rection is provided toe sult any type of pick-up with 
any type of recording lnp tage for maximum output ie 70 mV and 6.5 volte af 
fampe. and 30mA. H.T ted for t t, ot 


with the Williamson and similar designs at 6 traction of their cost 
issembly instructions is available for 2 
wr Pa hn al Ma Ml Ml Ml Ml MM i 


This Amplifier comagnet © Mr 
The complete set 


Push-Pull 


PPP DP PPP PPPPPPPPA 


( 
( 
{ 


a i i i i Nl Nl NM 


~~ 


— 
— 
- 


ll i i i 


PPP? 


PPP PPP 

| A COMPLETELY ASSEMBLED 
HIGH FIDELITY’’ PUSH-PULL 
AMPLIFIER. Supplied Complete 
with THE STERN'S DUAL 


| CHANNEL TONE CONTROL 
PRE-AMPLIFIER UNIT 


FOR ONLY £13/137- 


| 
ERM gro £3 at 
j 18/10 
| ‘ ' t at t 
ARM TRA FPORMES 
production enph ing ee She pa Se euere> 
are employed, the ma:n Amplifier having 
| . moctiier he $y ‘ tr Unit, whict . 
“ ‘ W at Hi Fi’ Amplifier described above, has 
Vee ack . ed over the whole of the main Ampil 
| b UTPUT TH ANSPORMER ensures really good reproduction 
‘ crnal Reéle Sening Unit, the POWRR 8UP 
and 6.3 Volte at 1} am 
RASE rare VHRTHER POR 3 OR 1 *PRAKER 


~ The DULCI F.M. TUNER 
>. self-contained Tuning Unit provid- 
Ctotmenee is really eusstonting one's 
TS Units offered at far 
7 (plus 7/6 


2 rnc £16/16/0 “x 


S P. TERMS DEPOSIT £5/12/8 an) 
( 


> 12 monthly payments of £1 0 5. 


> — SETARA 
§ . plifier and most Radio Recsivers MODEL W8B.12 
§ ERLER INDUCTANCR TUNING HEART Ne a % nett — yay ne 
( INDICATOR rporated , ; S eetenetivesy n7ted ane Satan 
? KAM man two EFS 4 (Rectifier) and | 1% bammered ¢ rporating —— 
é wide Gin high) is ineorporat and the overall | * " : . a 4 t rs 
2 shin. high double triod ses 608 @ pee. 
QE RECOMMEND THE W.8. STENTORIAN P.M. SPEAKERS | pull output sing # ® special 
) They have che NEW CAMBRIC CONE and a matching device for 3 ohms- | 1 Penne —- unesevmer. © 
§ 5 and {5 outputs anoanie . yr + _ 4 tet - Se ce ee a & Inateh 
€ (a) Sin. Model HFSIO 42 6 6 (d) %in. Model HF9I2 “a7 3 ’ ; ae eae wee 
2 bin. Mode! HF610 42 12 6 (e) \0in. Model HFIOI2 «44.17 6 | BRIEF MAIN AMPLIFIER SPECIFICATION - 
‘ Bin. Model HFBIO 44 2 9 (f) 12in. Mode! HII214 GIS 6 . ny -* a 
4 ” : 0.1 
« ' ‘ ree] oe 15 dh 20-20,006 os 
pat Tapp | ng» 1-4 ohine and 15 ohme 
‘ eu OF BiA4. 2 x OO 
Power « milate for Tener, ef 63% i + OmA & MO 
& TONE CONTROL a) Inpat He for 1OW 50 wm 
. Hu a 4 t “ 
Ves ir variathe f li ath te li 4b at © oe 
/ ’ te rue ariatie from 10 ab te 104b at 16 Kae 
PRICE COMPLETE («) &« hed I * Read Peeder, Pickup end Te Reconte 
LONDON, E.C.4. phone: cenTRAL 5012-2-4 arringe and insurance ‘ dengan 
nL? eaRMs Lb ' 2868 end ! payments of €1/106 


“a 
PPL POPOL PLLA Leh 


The NEW “LEAK” TL/10 AMPLI- 
FIER and “Point One” PRE-AMPLIFIER 


Thie Amplifier has « maximum output of 10 
watts and maintains in every respect the 
world renowned LEAK reputation tor 
engineering, fine appearance 


precision 


and fastidious wiring. The Pre-Amplifier 
will operate from any make or type of 
continacualy variable input 


mn sning h nit ‘ 
A.B tor 4 


PRICES : 


a) The COMPLETE AMPLIFIER WITH PRE-AMPLIFIER: €26/7/-; or @7/2/- Depoot 
t “ £118 


and 


The TL/10 MAIN AMPLIFIER ONLY: £17/17/-; of €4/7/- Deposit and 12 months 
£149 


or 


£2126 Deposit 


POINT ONE PRE-AMPLIFIER ONLY: £10/10/-; 
’ 19 6 


| The GOODSELL F.M.1. TUNER 


rporat | ng 
the kw MULLAI INDUCTANCEH 
type TUNING HEART A ree exe 
lent Tuner ¢ ‘ “ nee 
Ineorporating a Mas j I ncdicwtor 
Require Pow xupt ite at 
i m/e. ae ' wa 

PRICE 6 car 

£18148 

nt rERMS 65- 
‘2 monts . t 21/211 


= = wee 
i i i i i i i i 


“vpenne 1044 
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Seon TFasee Recorder 


Buy & 


assemble 


and teady 


ot “use 


for £4.3'-’. 


Plus £1/10 carriage and insurance 
{1 is refunded when packing case is 
returned to us 


H.P. term Deposit £11 and 12 monthly payments of £2/18/8. 


We are completely satisfied that this Tape Recorder, although supplied at a genuinely low 
price, provides absolute Fidelity Recordings and, in addition to being completely dependable, 
has @ performance at least equal to recorders marketed at a far higher price. The actual 
assembly of the Tape Recesder is extremely simple and only involves a few connections 
Che Truvox Tape Deck and the lity Amplifier are supplied tested and ready for use, and 
all that is required to complete the Recorder is to connect the two together (a connection 
chart is supplied for this purpose) and secure them by the screws provided into the Attache 
Case. The items illustrated and described below form the complete equipment 


HOME 
CONSTRUCTORS 


!!'IT ONLY NEEDS 
CONNECTING UP !! 


HP. Terms are shown below 


SEND S.A.E. FOR DESCRIPTIVE LEAFLET @ Will TAKE ALL STANDARD§ 


TAPES UP TO 1,200ft 7 
A PPPPPPPPOPPP OO 


PoP TAT A, TON 


THE NEW TRUVOX MODEL TR7U TAPE DECK 


THE NEW TRUVOX MODEL TRIU TAPE 
DECK. 3 Shaded-Pole motors. Drop-in Tape Load 
ing. Push Button Control. Separate Push Button 
Brake. Fast forward and fast reverse. Silent drive —VPPBPPPPL eae aad 


@ WILL PLAY THE 


NEW PRE 4 
RECORDED TAPES ‘ 


eliminating Wow and Flutter. Half Track working 
and 2 speeds, 34in. and 7hin. per sec. Positive Azi 
muth Adjustment. Overall size only 14} = 12}in 


MODEL 1.R.1./F. QUALITY AMPLIFIER 


This amplifier has been expressly designed to meet 
requirements of enthusiasts for fidelity repro- 
duction, and in particular to CORRECTLY 
rate the above TRUVOX DECK. It is sup- 
ied complete with a matched Elliptical 3 ohm 
.M, Speaker, it incorporates an efficient Tone 
Centro! arrangement and has a Magic Eye Level 
Indicator (Operative on Record - addition it 
can be used as a general purpose Amplifier for 
high quality reproduction of gramophone records 
direct from a Gram Unit 


| GUARANTEED FOR 12 MONTHS (6.V.A. VALVES 90 DAYS)| 


——— PRICE SUMMARY ————___— 


} 
WE WILL SUPPLY ALL FIVE UNITS LISTED ABOVE, i.c., THE COMPLETE!) ACOS CRYSTAL 
BUT UNASSEMBLED RECORDER FOR £40/-/-. H.P. Terms: Deposit £10 and 12) MICROPHONE 
monthly payments of £2/15,- or in two parts as follows:— ) MODEL MIC.33.1 MAGNE ; 
CASH 12 monthly ) RECORDING TAPE. 
PRICE DEPOSIT payments of ) 


9 TUN Mi TATE Na PE OP PORTABLE ATTACHE CASE 


ww 


@ INCORPORATES AN ELLIPTICAL 
P.M. SPEAKER 7 x4in., with EX- 
rENDED FREQUENCY RANGE 


~ 


1,200ft. REF L, OF TAPE £33 10 0 £410 0 £2 6 a This, as may be judged from the illustration 
: — See note below re packing charge ) above, is a neat, compact and attractively fin- 
(6) ATTACHE CASE AS ILLUSTRATED — £610 06 ) ished case, being covered with maroon rexine 


ACOS CRYSTAL MICROPHONI _ , end having an ivory coloured speaker escutcheon 
NOTE: Picase send 30)- wo cover cost of packing, carriage and insurance. We will refun i} It contains concealed pockets to accommodate 
£1 if the packing case is returned to us intact the Microphone, Mains Leed and a spare 1,200ft 

EACH UNIT I8 AVAILABLE SEPARATELY AS FOLLOWS: reel of tape 
CASH 12 monthly) | 


PRICE DEPOSIT payments of) 
: £ 


() TRUVOX Mk, TR7U TAPE DECK £23 0 $17 0 £i 12 % 
(b>) AMPLIFIER MODEI rRIF WITH 
SPEAKER £144 0 £416 6 8 4) 
(ce) PORTABLE ATTACHE CASE £5 0 0 
(d) ACOS CRYSTAL MIKE “33” £210 0 
0 


OI REEL OF TAPE 1,200f £1 15 
ase include £1 when ordering (a) or (c) for packing charge, this whole amoun: will be} 
refunded if case is revurned to us intact ) s 


—_—_, — ——= 


—— ee 


ee 
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THE 'W.B. PREFABRICATED 
CONSOLE CABINET 
!! HOME 


NEI NS tl lc cg IAG 
BUILD A COMPLETE | 
RADIOGRAM ‘ 


wwe 
ll 


CONSTRUCTORS! bl oom’ 

YOU CAN BUILD A GENUINELY |="): ,sutabte for 2 BADIOGR 

HIGH QUALITY for only | / / : 

RADIOGRAM £33/10/0/"™"" » £12 12 O' ~}~ 
For this ammount we will supply senate - . = a 33/- and 12 


© THE MODEL B3PP RADIOGRAM CHASSIS ov 


An attract 


iliustrated and described cn which te ~ 
@ THE BSR. * MONARCH” S-SPEED AUTO~ oie for which Ane 
a (aleo ilhustrated and described on . . one 
oN MATCHED Win, P.M. SPRAKE aga itm 
@ THE “ Ws.” PRRPABRIATED CABINET _ ay ~ 
Carriage and Lasur above equipment te) pi ay ; 
extre and HP TkRMS ARE DEPOSIT B1L/B/4 | py cer ve - 
15+ carr. and ins.) and 12 monthly payments « 
of £2011 rh ttre - ed Walnut finish 
stration (left) shows the Cabinet containing s@! vee the ‘a easiig appearance 
tae SESW Chnaets cond En: Chanqne ened $08 Rad and . 
r Conetruct« we eupply it in ite PRE s) Hing which . shed 
FABRICATED (ort but we cut the side panels for | pourd for , g the Record Player 
’ THE FRONT PANEL to 
” we also supply a template \ t Pw nto which the 
enable the Constructor to eas Mt the B.5.K ! ng Unit Dial as Amplifier Cot 
Changer on to the Gram board Pane an t nte or similar “ 
rHis 18 AN OUTSTANDING OFFER Kw Ke 
A COMMERCIALLY MADE RADIOGRAM OF fi tine Re Seesens pace fe | ed ot the tase Of the Cabtnst 
SIMILAR HIGH QUALITY WOULD ©O8T 
ABOUT #66 id) Overa (al t 19bin. wide fee; bin. bigh. 
4 ished Walout-Anished PREFABRICATED BASE REFLEX OCORNE R PITTING SPRAKER 
‘ aBINeT for 10in, or iin. & ere also available size 1*4i1 ee] o. high. PRICE @11/11/- 
Ht TERMS DEFOS RMS DEPOSIT €2/10/- and 11 monthly payments of ante of 17) 6 


SPECIAL PRICE REDUCTION - A DUAL-CHANNEL PRE- AMPLIFIER and ind TONE CONTROL UNIT 


OF THE FAMOUS Attractively finished in “0 and providing 
' full control of BASS and TREBLE it inetion 
SHAFTESBYRY PORTABLE AMPLIFIER | Sins Sums sts i'n te Sush an 
, ” ’ uy ‘ e tive weucy 
Suitable for home use and smal! Halls — ~- . 1 . . n 4 —- t afford ~_ _- wple = —~ 
Has matched inputs for both Record | sation for all types of pick-ups and « atures of re 
Players and Microphone. Also pro- », Le. Baglish, American and long-playing, 
jo gd ay the * mixing and “fading” | diree to piek-ur ection. The extreme 
Gram. and speech as required | { the base and treble ptr seuch that 
compnt SING " the ieve! of bass and treble can be set to euit any con 
mm) A Valve High Gain Amplifier ditions irrespective of the volun tput of the amplifier. Response 
for use on AO. of DC, mains. | characteristics are given in 12 watt amplifieradvt. The onit measares 
100-250 volte with § watts output only Sia, x ¢in 2hin., including self-contained power supply and can 
: rporating independent Volume be accommodated either on or away from the main amplifier, | on the front pane! 
= ate J / er na Sed ak — of & cabinet or any other position. Price incl « drilled chassis, valves (68N7 and 675), 
. me able my od “Conteul aa 21 nec taenames lata are available separately for }/-, Completely assembled and ready for 
odent input sockets for 
M and Gran 06 ” 
A Transverse Carbon microphone PERSOWAL SET BATTERY ELIMINATOR 
whiet tains its polarising current 
batt are necesenty A complete Kit of parte t iget * Alidr 
4 P.M. Speak the’ Ticonal ’’ magnet for Batiery Elteinator, giving apy ) volte at 10 mA and 
st-clas 1.4 volts at 250 mA tr ator is for 
AC. maine and le eultable rar 4-valve Bupe 
THE COMPLETE EQUIPMENT is all contained het Receiver, requiring HT. and L.T. voltag 
ie as above or appt te. The Kitis 
) the quite easily and quick ease and te 
PORTABLE CARRYING CASE ins housed in @ light alums ase wise 4 
fin, x Sjin. Pr te Kit 
with easy-to-lo low st nm, 42/6 (plus arriage and insurance) ‘ to 
‘ HIRE PURCHASE TERMS for a similar COMPLET! KIT t vet By Be bey et he gy BAN yaw ey 
£4 10/- « thiy payments of €1/4 assembled anit Price 47/6 (plus 1/6 carriage and insuran 


THE DENCO F.M. 
FEEDER UNIT 


“STERN’S” MODEL 
CP3G AM 3 WAVEBAND 
SUPERHET TUNING UNIT 


INCORPORATING AN &.F 
STAGE 


Ah 4 Ma Tuning Unit 
A S-VALVE SUPERHET DESIGN having ad « ¢ eption of stations 
a trequency coverage of 8% to 100 me/e oth ! " at tre o 
Th Receiver te designed te operate wavelu A) he a wave 
with any type of Amplifier and most Radic oe le To 
Receivers. It incorporates K.F.—P/Changer Vu ' , . 
aod two LF. Stages followed by a Ratix ° HK Je ' o ‘ , He Peheshan 
iectiminator, the vaive line-up being 6AMA ond AY " “ . 
12AHs—two 6BAte and 64Q Overall ° 
size of assembled Chassia Tin. * Shin oAm ation rporated with 
‘ , , Shin. x 4) high with por he hange ewit«h 
‘ on MANUAI nta ne Clrewit Diagram and Comey Oo “a ! lied with four eontrote ' “ “one o t 
1/6 and WE CAN SUPPLY ALL SPRCIFID D COMPONENTS 2 t ° . ‘4 \ 1 perate as both pein ted Se : bet tt - | 
- = « t ' ‘ Arm “ rv] me Controls we can omit both, When ordering| 
7/2 pilus 2/6 carriage ¢ : ' . } 
. £6/13’6 oud it @ vem * 12ir per Mir cluding the vielor vat) 
= —_ mize & ‘ Price : . sacombied and in ing bulit-in powe oly 210/10 
HP. Te a $310) ) ‘199. ' ‘ eseoenete « 
. excluding Dial Assembly, £8/17'6 Power * eirence ‘ 
. r we oe ae iuetented), €0/10/- 
ruse, with Dial Aesemibly end "Magic Bye" Indicator mounted COMMERCIAL TV CONVERTERS 
a. £10/10'- r fesigned t —e with coumerctaliy mate Tels 
" and with neluding so WT/LT Power Supply K oF ~ ° liat epaim the 8.84. (Band 1) and the Commer 
22/176. The Supply t + alo available as @ separate Unit ahs mM actual Mm aiteration te teq + 
gh. Pr les 250 volte at 0 mA. and 6.4 volte at 2 amps oe “ alter necting the Maine Supply, Band | and Wat mu 
“ Asrials t ote pr few! he ¢ ter, which te ther mer ted , 
Roceiver slew! which le plage to @ Bock m the ¢ erter aod then into the I 
Re _ Aerial © The ir ote { are (@) Btahiinns Me tor Rewttch ot 
nine fiat her Transmitting Station An On-Off Beiteh @ bich aleo ew 
and he TV Re rom Rand (fl Atation T THESE CONVENT i 
e ARE AVAILA® THE ARMIALITE MOD f uw 
freckle! - ] Td jin. bh ules iT] rr Tie 
pt CO yotiahed : ' ' 
LONDON. E.0.4, Phone: FLEET sT. 5812-3-4 thin deep Price @9/-. 8. VALRADIO FUSER & tanret tye vies 
. .v.". | ons an existing T/V receiver. In thie inetance tt le easent 
} thet, « are & ‘ her the 1. frequency oF the make and muri 
| num! r/¥ receive i 2a 
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SELENIUM RECTIFIERS R.S.C. TRANSFORMERS 
LT. Types H.T. Type H.W owe 
2/6 v. + ahow i9 120 v. 40 mA au FULLY GUARANTEED, INTERLEAVED AND IMPREGNATED 
6/i2¥.4ahw. ..2/9 250 v. 50 mA 5/9 | MAINS TRANSFORMERS FILAMENT TRANSFORMERS 
w.W. Br 1 250 v, 80 mA 7/9 | Primaries 200-230-250 v. 50 c/s Primaries 200-250 v, 50c/s. 9.4.6.3 y. 2a. 79 
LW. Bridge Types 250 v. 150 mA. 9/9 | FULLY SHROUDED UPRIGHT MOUNTING 63,5 154 5/9 0-2-4-5-6,3 v. 4a. 16/9 
6/i2v.1¢6 4/11 KM4 250 v, 250 250-0-250 v. 6) MA. 6.3 v.24. 5 v.24 63v.30. .. 841 63.62. 116 
6/i2¥.24 89 mA 1/9 Midget type, 24-3-3in 17/46 | i2v.18. 79 12 v, 3a. or 249 
6/i2 v.64 199 300 v, 275 mA. 12/11 | 350-0-350 v. 70 MA., 6.3 v.24a,5 4.248 199 634.24 .. 36 "5a 17/6 
6/12 v. a. 6 250-0-250 v. 100 mA... 6.3 v. 4 v. 44, CA. —— 
. : . 0-4-5 v.34 25/9 CHARGER TRANSFORMERS 
ee — 75 a Oe 74. yard. | 750.0-250 v, 100 mA., 6.3 v.44. 5 v.30... 23/9 | All with 200-230-250 v. 50 c/s. Primaries: 0-9-15 v 
screened feeder, 10d. yar 250-0-250 v. 100 mA., 6.3 v.68. 5 ¥. 3 &., 1d @.. 11/9; 0-9-15 v. 3 a., 0-3.5-%17 v, 4 a., 18/9. 
SILVER MICA CONDENSERS. 5, 10. 15, 20,25. for ag ceaversicn ; ate 1 Yo 0-9-15 ¥. 5 a., 19/9; 0-9-15 v. 6 a., 23/9. 
30, 35, 50, 100, 120, 150, 180, 200, 230, 300, 330, | 300-0-300 v mA.,6.3¥.48.5¥.38 . 
400, 470, 500, 1,000 pd. (.00i,%), 002 mfd. | 900-0-300 y, 100 mA., 6.3 v.-4 ¥. 4 &., 6., ene tony eB ge tg ra 
(2,000 pid.). Ail ai $4. each, 3/9 dozen one type 0-4-5 v. 3 8. By +e el ype! 
: 350-0-350 ¥. 100 mA., 6.3_v.4a.,5¥.3a.. 23/9 | 130¥. 530mA, 63 v.30 “ 14/9 
DIAL BULBS, M.E.S., 8 v, 6.2 4, 6/9 doz. ; 350-0-350 v, 100 mA., 6.3 V.-4 v., 44. C4, 120 v. 40 mA., 5-0-5 v. | a 14/9 
65 v. 0.3 a., G9 doz. ; 4v. 0.3 a., $/9 doz 0-4-5 ¥.34 26/9 9% v. 15 mA., 6-0-6 v., 250 mA ot 
350-0-350 v. 150 mA., 6.3 v.45 v.38... 339 | GOTPUT TRANSFORMERS 
ELECTROLYTICS (current production) 350-0-350 v, 150 mA., 6.3 v.24. 6.3 v.20, . if 
OT ex-Govt Sv. 3a. ; : 999 \snb penn tee 4 
Tubsler Types Can Types 425-0-425 v. 200 mA.,, 6.3 v. 4 a., ¢.t., 6.3 v Standard Pentode, 5,000) to 2 .. 49 
450 v. 7 4 16 mfd. 350 ¥ vi yo ‘ A 3 a., suitable Williamson 9/9 Standard Pentode, 8.000 to M2 49 
mfd. cr, © 
16uF 350 v, 2/3 l6uF. 450 v 2/9 | 450-0-450 ¥ 250 mA., 6.3 ¥.648..6.3 4.68 . Boney Fonteds, 10,000 stems to 5 ott 49 
16uF 450 v 29 12uF 3 2 Sv.3a. . . ’ 6916 Multi-ratio 40 mA. 30:1, 45:1, 60:1, 90:1, 
> 4 ,¥v Py 
16uF 500 y, 39 1) yop SHROUDED DRoP-THROUGH TYPE p<" ® 4 ay : 5/6 
32uF 350y, .. 39 32 mid. 450v... 49 | 255.0.250 v, 10 mA., 6.3 ¥. 2.5 4 90: [fetes txt eee ae a 
12 mid. 300¥... 5/9 — 64 mid. 450. .. B11 | 260-0260 v. 70MA,6.3¥.20..5¥. 20... 169 io 16/9 
FE SOY VA co mis 450... 49 | MOONE ve MMA G3.» 28. $9.28... ING | mahePull 1012 Watts vo match’ 6¥6 io 
' ‘ s 
S0uP i2¥ 13 &-8uF 450 ¥ 2/11 | 300-0-300 y, 100 mA., 6.3 ¥.-4 v. 448. ct P os 5 Ww 7 6/9 
uF 50 ¥ Vit 0454.3 5 ush-Pu - att, sectionally wound, 
8-16uF 450 y 211 4 23/9 6L6, KT66, etc., to 3 or 15 ohms 19 
100 mfd. 12 ¥ 19 150-0-350 v, 100 mMA., 6.3 v. 44. ct, S¥ > Pull 20 Wat 
100 mfd. 25 ¥ 2/3 16-16uF 450 ¥ wh ca 229 Push-Pull 20 Watt high-quality sectionally 
Can Types 1G-32uk 350¥.., 4/9 | 3500-350 v. 100 mA., 6.3 v4 v. 4 a. ct, WoEne, SS, TES. 6s. to 9 oF ES .. 27/9 
8 mfd, 350 v 13 88.0 380% 49 O45 y. 38 239 SMOOTHING CHOKES 
8 mid. 600 v 211 err op 550-0-350 v. 150 MA., 6.3 v.28. 6.3 v.24. 250 mA., 5 H., 100 ohms 19 
16 mfd, 500 ¥ 49 32-32y4F 450 v 59 Sv.3a 29/11 150 mA., 7-10 H., 250 ohms 119 
Many others in stock 350-0-350 v. 150 MA.,6.3 4.44.5 v.30 29/9 100 mA., 10 H., 150 ohms potted 99 
E.H.T, TRANSPORMERS, 2.500 v. 5mA 100 mA., 10 H., 200 ohms a9 
VOLUME CONTROLS with long spindles, all 2-0-2 v. 1.1 a, 240-2 v. 1.1 @., for VCRY 80 mA., 10 H., 350 ohms 56 
values, less switch, 2/9 ; with 5.P. switch, 3/9 VCRSI7 36/6 OO mA., 10 H., 400 ohms 4 1 


I 
WIRE WOUND POTS; 20 ohms. 500 THE SKY FOUR T.R.F. RECEIVER EX GOVT. MAINS TRANSFORMERS 
ohms, 5K, 20K, 100K (medium length All 230 v. 50 c/s. input. 
spindles), 2/9. 220 ohms, 2K, 10K, 20K 


B8v.480.9/9 48¥. 18 99 
Preset type, 1/9 cach 978 v. 200 mA. 7/9 24v. 1a. 79 
750 v. 4 times (high ins.) .. 19/9 
VIBRATORS, Wearite |) v. 4 pin. Non 63 ¥. 10a oe .. 169 
synchronous, 6/9. Oak 2 v. 7 pin, synchro —- 41 v 2 “ ack : 3° 
nous, ' ¥ >m v.3a 1 
250-0-250 v. 60 MA. 6.3 v.24. 5¥ 
EX GOV. £.H.T, CONDENSERS 2 a. Potted 11/9 
-25 mid, 4,000 vy, Blocks 4/9 | Carriage on following types S/- extra 
‘5 mfd., 2,500 v, Blocks 3/9 A design of a t-valve 200-250 v. AC. Mains) 0-11-22 ¥. Wa 726 
4S mfd., 3,500 v. Cans 3/3 | receiver with selenium rectifier. For inclusion in | 0-16-18-20 y, 35 a 79/6 
rt mid. plus | mid, 8.000 v., large blocks | either of cabinets illustrated above. It employs) 7.7 v. C.T. 7 amps., 4 times 25/9 
(common negative isolated) 9/6 | valves 6K7, SP61, 6F6G, and ts specially designed | 460 v, 200 mA., 6.3 v. 5 a 79 
4,5 mf. 4,000 v. Blocks 5 for simplicity in wiring. Sensitivity and quality 400 vy, C.T. 150 MA. 4. 5a. 63.64 
EX GOVT. METAL BLOCK PAPER is well up w standard. Point-to-point wiring 6.3 ¥. 0640. 4¥.6a.4¥.64a,4v.3 48 
CONDENSERS diagrams, instructions and parts list, 1/9. This 4v.3a.5v.2¢ 22/9 
2 mf. 4 19 66 mfd, 450 v 5/9 | receiver can be built for a maximum of £4/19/6 325-0-325 v. 150 mA., 6.3 v. 4-64. 5¥.2-3a. 27/9 
4 mfd, 500 29 & mfd, 500 ¥v 5/9 | including cabinet. Available in brown or cream 
4 mid, 1,000 ¥ 43 8-8 mfd. 500 ¥ S/11 | bakelite, or vencered walnut EX GOVT. AUTO TRANSFORMERS 
5 ‘ > 
‘= ioe r Th + St nasal 7/9. | P.M. SPEAKERS. All 2-3 ohms. 6fin. R.A. 15/9. | !5-10-5-0-195-215-235 v. 500 Watts » 27/9 
pe. Te. p + ‘ Sin, Rola Heavy Magnet, 19/9. 10in. R.A. 25/9 Double wound 10-0-200-240 v. to 10-0-275 
EX GOVT. VALVES. VR137 I1d., EASO, EB34, | join. Rola 27/9 295-315 v. Series connection will make 
SP61 1/14. VSL10 tid. suitable for 110 v, to 230-250 v. or reverse 
— R.S.C. BATTERY CHARGER KITS. For mains 1,000 watts ' 596 
EX GOV. UNITS. type RF26 in original sealed : 6 ot . . . 
cortons 29/6. Transmitter Receivers type TRID | input 200-250 y, 50 c/s. To charge © v. accumu-| Double wound 0-110-240 v, to 0-130-140- 


lator at 2 amps., 25/9 150-160-170 v. 1,500 watts ‘ 69.6 
To charge 6 v. or 12 ¥.| Carriage on any of above 5/- extra. 
battery at 2 a. 31/6 


fo charge 6 v. or 12 ¥.. EX GOVT. SMOOTHING CHOKES 
battery at 4 a. 49/9 


complete with all valves 45/-, Carr. 6/6 
CONTROL PANEL with | six-position }-wafer 
Yasley switch, | pointer knob, 2 5.P.S.T. switches, 
various plugs and sockets. Only 16 


250 mA., 10 H., 50 ohms 
M.E. SPEAKERS. Ali 2-5 ohms, fin. B.A. field, ABOVE KITS CONSIST | 959 ma. 3 H , 50 ohms 138 
600 ohms, 11/9. 10in. R.A. field, 1,000 ohms, 23/9. OF GREEN CRACKLE | 150 mA., 10 H., 50 ohms 10/11 
~ — Ww -T _— LOUVRED STEEI 150 mA., 10 H., 150 ohms, Tropicalised 69 
MANUFACTURERS SURPLUS CASE, MAINS TRANS- | 100 mA., 10 H., 200 ohms, Tropicalised Hit} 
TRANSFORMERS | FORMER, FULL WAVE METAL RECTIFIER, | 50 mA., 50 H., 1,000 ohms 99 
Fully shrouded upright. Primary 200-230-250 v FUSES, FUSE-HOLDERS AND CIRCUIT, | 90/100 mA., 10 H., 100 ohms, Poued a9 
Sec, 425-0-425 v. 150 ma. 6.3 ¥. }a.5 v.38 Any type assembled and tested for 6/9 extra L.T. type | amp., 2 ohms 29 
"9, Clamped type 250-0-250 vy. 70 mA., 6.3 ¥ OSC. 6 ¢. or i2 ». BATTERY CHARGER 
se |For normal A.C. mains SPECIAL OFFERS 
HEAVY DUTY BATTERY CHARGER | 


| input 200-230-250 v., SO 
For normal 200/250 vy. A.C. mains input. TO) oi,” Selector panel for 


charge 12 v. battery. Variable charge rate of up | ¢ or 12 v. charging 
© 10 amps. Fitted Meter and Fuses, Guaranteed | Variable charge rate of 


Filament Transformers Primaries 236-250 y 
50 c/cs. 2v. 2a. 4/9, 4.28. 4/9, 6.3v. 1a 4/9 


12 months. Carr. 10 £6/19/6 jup to 4 AMPS. Fused, To be wntellied alu- A. oF eee 
OLL FILLED BLOCK | oad wim ommnater = minium amplifier type | 12in. x in, x 24in. $/3 

" . “ic ce ventilal ai case w s “  § 
CONDENSERS | attractive crackle finish gery 16in. « Sin din 76 


i4in. x 10in, x Jin. 7/11 
16in, * 10in, x Jin, 8/3 


Bryce 11-7 mid. 500 v. New unused Govt 


20in. = Bin. x 2$in. 8/11 
surplus, only §/9 cach 


| Guaranteed for 12 months 
69/6. Carriage 2/6. 


18 s.w.¢. aluminium re- 16 s.wa. aluminium 

HLT, ELIMINATOR AND TRICKLE CHARGER ceiver type amplifier type, 4-sided 
KIT with louvred crackle finished case. Mains | BATTERY CHARGER KIT. Consisting F.W. 61 ifin. x Ifin. 2/6 5 2in. x Bin. » 2hin. 7/94 
input 200-250 v. Output 120 v, 40 mA., and 2 v, | Bridge Rectifier 6/12 v. 5 a, Mains Trans. 200- 7fin 4tin. x 2in. 3/3 16in « Bin. x 2hin. JOTI 
a. Price with circuit, 29/6 250 v. input, @-9-15 v. 6 a. output and variable |0in. « Sfin. x 2in. 3/9 20in, * Bin. * 24in. 1396 
t in working order, 376 charge rate. Rheostat with knob 45/9 llin, * Gin, x 2gin. 4/3 i4in, x 10in. * 3in. 13/6 
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R.S.C. HIGH FIDELITY 25 watt AMPLIFIER A4 


A NEW DESIGN FOR 1955 
HIGH GAIN “PUSH PULL OUT- 
PUT”. BUILT-IN PRE-AMP. TONE 
CONTROL STAGES. INCLUDES 

valves, sectionally wound output 
transformer, block paper reservoir con- 
denser, and reliable small components. 
AN INPUT OF ONLY 20 millivolts 
IS REQUIRED FOR FULL OUTPUT. 
rHIS MEANS THAT ANY TYPE OF 
MICROPHONE OR PICK-UP IS 
SUITABLE. Two separate inputs con- 
trolled by separate volume controls 
allow simultaneous use of “Mike” and 
Gram., or Tape and Radio, etc., etc. 
Individual controls for Bass and Treble 
lift’ and “cut” 


of 


Six negative feedback loops giving total 
24 D.B. Frequency response + 3 D.B. 

H.P. Terms on assembied units. Deposit 26/- and 12 
Terms to include cover, microphones, speakers, etc. 


30-20,000 c/s. Or assembled ready 


HIGH SENSITIVITY, HIGHEST QUALITY "O, 
NS. 


monthly payments of £1 
, on request, Cover as illustrated if required, price 17/6 extra. 


Hum level 66 D.B. down. Certified total 
harmonic distortion of only 0.35% 
measured at 10 watts, Comparable with 
the very best designs. SUITABLE FOR 
SMALL HOMES OR LARGE HALLS, 
CLUBS, GARDEN PARTIES, 
DANCE HALLS, ete., ete. For ELEC- 
TRONIC ORGAN OR GUITAR. For 
STANDARD OR LONG PLAYING 
RECORDS. Size 12 x 10 x 9 in. For 
mains A.C. 200-250 v. 50 c/s. Power 
consumption 175 watts. Outputs for 3 
and 15 ohm speakers. The kit is com- 
plete in every detail. Chassis is fully 
punched. Easy to follow point-to-point 
wiring diagrams are supplied, EXTRA 


for use 50/- extra. 
Plus carr, 10/-, 


COLLARO HIGH wee sty S-SPEED MIXER 
AUTO-CHANGERS, TYPE RC/S4. Latest model 
fitted with Studi Oo Sccusens Pick-up Head. Very 


number 
srriage 
payments | Gn 


‘ Ott ARO HIGH FIDFLITY MAGNETIC PICK- 


t Low impe with matching trans, brand 
ew, boxed at of normal price. Only 35/-. 


Brand New. Guaranteed 
Or Deposit 4 Gas. 7 monthly 


jance 
fraction 


A PUSH PULL 3-4 WATT HIGH by~ yet 
ASSEMBLED AMPLIFIER FOR 63/1 
For mains input 200-250 v. $0 c/s yg ate be 


wed with any type of feeder unk or pick-up. This is 
t A.C./D.C. with “live” chassis but A.C. only with 
400-0-400 ¥. Trans. Output is for 2-3 ohm speaker 
Supplied ready for use. £3/19/6 Leaflet 64. 
1LM.V. LONG PLAYING RECORD TURN- 


TABLE COMPLETE WITH CRYSTAL PICK-UP 
SAsrtine STYLUS). Speed 335 r.p.m. BRAND 
CARTONED. Only €3/19/6 (approx. half 

(for 200-250 v. A.C. Mains) 


A7 3-4 WATT QUALITY AMPLIFIER 
4-valve amplifier using negative 
having an excellent frequency response 
and Tone Contre! stages are incorpor- 
Bass and Treble controts giving full 
ympensation for Long Playing records. Suitable 
any kind of pick-up including latest high fidelity 
H.1 {250 v. 20 mA. and L.T. 6.3 ¥. ta. avail- 
{ Radio Feeder Unit, ete. ONLY 40 
s input required for full output. Fully isolated 

hassis with baseplate For A.C. mains 200-250 ¥ 
he Output ' ohm speaker. Complete kit of 
parts with to-poim wiring diagrams and 

istructions POnly 23/1 


R.S.C. 45 WATT HIGH GAIN AMPLIFIER 
rYPE AS 


price Carr 


R.S.¢ 


amplifier 


ated with separat 


sensitive 4 
amplifier 

small 
Only %6 


A highly 
valve quality 
the 

ub, et 


home 


olts input 
yuired for full 
that uM is 
f use with the latest 
high-fidelity pick-up 
addition to 
all other types of pick 
ally all 
Bass 
ntrols 
These give full long playing record equal- 
vel is negligible being 71 D.B. down 
vegative feedback is used. H.T. of 300 ¥ 
of 6.3 ¥v. 1.5 @. is available for the 
' Feeder Unt, or Tape Deck pre- 
amplift I a4 mains input of 200-230-250 ¥ 
0 Output for ohm speaker. Chassis is not 
s complete in every detail and includes fully 
hed cha with baseplate), with green crackle 
and «6point-to-point wiring diagrams and 
Exceptional value at onty €4/1§/-. of 
ady for use extra, plus 3/6 carriage 


ps and practic 
nikes Separate 


s Radk 


inish 
structions 


assermbicd 


MICROPHONES, High fidelity crystal types. Acos 
jesk type $6 Piezzo with heavy floor 
and telescopic stem £6/19/6. 


GOLDRING MAGNETIC PICK-UPS. Due to a 
fortunate purchase we can offer these popular te 
impedance pick-ups. Brand new, boxed, at only 239 


base 


32 THE 


Only | 


CALLS. 


Terme C.W.O. or C.0.D. No C.O.D. under (i. 
under €2, 2/6 extra under 63. 
Open to Callers: 9 am. to 5.30 


BRAND NEW B.S. 
MONARCH SPEED 
MIXER AUTO-CHANG 
ERS. With crystal pick-up 
and dual point sapphire 
styli for standard or lone 
playing records. Piays ten 
7in 10tn © i2in. inter 
mixed For AA mains 
200-250 ¥. SO cies 
plied in sealed 
with template and 
ing instructions. Only 9 gus. plus 6/6 carr, oF 
deposit and 6 monthly payments | gn 


COLLARO }-SPEED AUTO-CHANGERS. New 
guaranteed units. Fitted ‘Plug in’ crystal pick-up 
heads for standard or long playing records. Very 
limited number available at approx. half price. For 
A.C. mains 200-250 y. $0 c/cs. Only £7/19/6. Carr. 7/6 


DEFIANT RECORD PLAYING TURNTABLE 
COMPLETE WITH MAGNETIC PICK-UP, Pick 
up is high impedance type. Unit is housed in a beaut! 
ful walnut veneered cabinet of attractive design. For 
all standard records (78 ¢.9.m.). Limited number 
Brand new, cartoned, £5/19/6. Carr f 


BAKER SELHURST QUALITY SPEAKERS 
i2in. 15 ohm 15 watt Stalwart €§/15)-. i2in. 15 ohm 
20 watt Standard Py 

RS.C. MASTER INTERCOMM. UNIT, with 
provision for up to 4 “Listen-Talk Back Units" indi 
vidually switched. A high gain amplifier enables 


speech and other sounds emanating from the rooms 
containing remote control units to be heard at the 
master control. Supplied with wainut veneered wood 
or brown bakelite cabinet. Mains input is 200-250 » 


50 c/s. HT. tine 300 v¥. CHASSIS 18 NOT “ALIVE 
Ideal for use as “Baby Alarm.” Sound amptification 
4 watis. Price only » carr. § Listen-Talk 


* wainul veneered cabinet 
- each 


Back Unit” in bakelite o 
can be supplied at 3§ 


ALL DRY RECRIVER 
RY 


BATTE 
ELIMINATOR KIT 


All parts for an All 
Dry Hattery Elimina 
tor, complete with case 


Compietely 
14 ¥. and 9) ¥. batteries 
where normal mains 
supply of 200-250 ¥ 


50 cis. is available 
Price with circuit 20/% 
Or ready for use, 46/6 
2tin. Suitable for receivers with 
to 250 MmA., thereby 


replaces 


“44™ 
T. loads of 125 mA 
latest low consumption types 


Size of unit 44 
I covering 


BATTERY SET CONVERTER KIT. All parts for 
converting any type of battery receiver to all mains 


A.C. 200-250 ¥. 50 c/s. Kit will supply fully smoothed 
H.T. of 120 v.. W ¥. or @ v. at up to 40 MA. and 
fully smoothed L.T. of 2 ¥. at O4 & Wo 1 a. Price 
complete with circult and instructions only 46/9 
Supplied ready for use for 6/9 extra 
LEEDS) LTO. 
= L@EDS. 2. 
1/6 extra 


Postage |/- extra under |0/-, 


Full Price List 64. Trade List 5d 
pm. Saturday until | p.m 


RSA AS 10 WATT “PUSH-PULL” 
FIDELITY AMPLIFIER 


With Self-Contained Pre-amplifier and Tene Conrad 


HIGH 


Large safety factors in every component A.C. and 
HT. fuses, punched chassis with baseplate, screened 
input plugs. 6 valves, and with easy-to-follow point 
to-poimt wiring diagrams. Everything supplied to last 
nut. Two independent inputs are provided with two 
asmoctated independent volume com 
grammes can be mixed together if desired, such as 
announcements superimposed 


microphones. of even just gramophone /radio, 
over from one to the other. Vartable base lift and cut 
with variable treble lift and cul tone controls are 
fited, giving full long playing record equalisation for 
uncorrected pick-ups. They are also provided #0 that 
the user can alter the tonal value to suit his personal 
taste and surroundings. Terminals are provided for 
i} ohm and 15 ohm toudepeakers. HT. and LT 
available for the supply of a Radio Peeder Unk 

Six Negative Feedback Loops 

130 millivot put only required for full output 

Frequency nee S0- 20.000 cycles 

Negligible hum and distortion 

For A.C. mains input 200/230/250 ¥ 


COMPLETE Kitt of Parts 7 GNS, tearriage 7/6) 


Supplied 


SO c/s 


assembled and tested for 48/- extra 

Cover as for A4 amplifier 17/6 extra if required 

1.P. TERMS on assembled units. Deposit 23/6 and 
9 monthly payments 27 


POUR-STAGE RADIO FEEDER UNIT 


HIGH FIDELITY L. and M. wave 
with self-contained heater supply and 
decoupling. Only 250-400 ¥. 15-20 mA 
required from main amplifier. Three valves and 


Design of a 
i Unn 
thorough HT 
HT 


Low Disortion Germanium Diode Detector. Fiat 
topped response characteristic. Loaded H.F. coils 
Two variable Mu controtied HP. stages, } gang con 


denser tuning ( athode follower outpul stage Switch 
position for Gram. and Gram. input and output 
sockets. Performance comparable with the best in 
Feeder Units. For A.C. mains 200-230-250 ¥. opera 
tion. Size 11-+7tin. Iustration, full set of easy-to 
follow wiring diagrams and instructions and indi 
vidually priced parts list . This unit can be built 
for only . including Dial and Drive Kaote 
and every tem require 


B. “STENTORIAN HIGH FIDELITY P.M 
SPEAKERS. HFi012, 10 watts, 15 ohm (or } ohm) 
speech coll. Where « really good quality speaker at 


a tow price is required we highly recommend this 
unit with an amazing performance, 2. 
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CLYNE RADIO LTD. 


18, TOTTENHAM COURT ROAD, LONDON, WA. 


MUSeum 5929/0095 
(50 yards only from Tottenham Court Road Tube 


All post orders please to 94.96, HAMPSTEAD ROAD, LONDON, N.W.1. 


EUSten §533/4/5 


Novemser, 1955 


HIRE PURCHASE 
We are pleased to announce advan- 
tageous hire purchase facilities on 
any single tem over £5. Ask for 
details mentioning what you are 
interested in. We regret we cannot 
extend this facility to kits 


porte RECEIVERS guaranteed ser 


r figinal packing cases 

Mo ry 6. Fully assembled Power Pack 
and pul stage, to plug straight into 
Ril‘ r AC. 2001256 vols at 7916 
We } © «a few brand new RIISSA at 
£11/19/6, also im original packing cases 
Deduct 0 if purchasing cither 


cive gether with power pack. Pius 
nd carriage 


Rii2s RECEIVER UNIT. Coverage 


4)-40 M Including 6 valves i type 
9D2 uch &D2, 15D2 and 4D1—6 
7 ™ 3 | & alive reening ons, 24 ceramic trim 
-M.!! (Frequency Modulation) —— FF Ft 
THE GRADIENT .F.T.’s coils, etc. In very 
eM TUNER. £.M.1T4 We are pleased to announce our complete jition, a bargain at 16/6 cach 
Kit for the “Deneco” P.M. Peeder Unix y ju packing and postage 
This unit provides an A..F. output suitable 7 . 
for feeding inte the audio section of « REC FIVER i rye 25/73. (The receive 
standard broadeast receiver where triode cae fal seuer Supplied — te 
pentode output are available. Within an a oe . thy gpntnlinee snag oo = 4 
average of 1 miles from a V.1H.F. trans oe t - My * F ee. ; 
mitter one LV. stage should be adequate SBC a i . is anc 
but our complete Kit supplied includes al! >. roa 4 P “2” c/s 
components and valves for an extra LF Ad : : RNG 
stage W necessary, or if the unit is used at Titi 196 TRANSMITTER PORTION 
greater distances. Full Constructions! ma pply the transmitter por 
details. theoretical circuit and point-io . El neorpor — 
polmt wiring diagram can be supplied for : . Ol. Type 600 
1/6 post free, or the complete Kit right ; tches, ot 
down to the last gut and bolt at onty rs. nly, plus 2/¢ 
£6/7/6, plus 2/6 packing and postage _ 
This unit can be supplied, Wf desired CRYSTAL MIKE INSERTS Brand 
Seeredusine oe « FM . ready assembled, aligned and tested, at £8/10/-, pilus 2/6 p and postage new by ¢ rd. Price each only 
Of odie —~ ye - mA . id if romsived we shall be pleased to align this unit for constr possessing i free 
e+ cpm *Tuned Ane how a necessary equipment for a charge of 7/6. N.@.-—-Vaive line-up is 6AM6, | 22 SET POWER UNITS No. 4MKI 
Sage. *Ulra-stable co-axial Wiatoe TAN. 2-6BA6 and GALS. Chassis measures only 66 « St * Ltin ZA10478— Come ‘ recti 
*High sensiti ~~ ‘Gorter LF ad eae at 18 Tottenham Court Read " 4 pin 
discriminator ' t on 
This tuner is completely stat with ¢ The F. faa T K rest inal 
warm-ut wstruct and gasen - Tuner Kit! rt Com 
align. The ; i chassis ¢ nl i ein soir x 
includes dial and drive assembly com This kit has been based on the Wels P.&t 
plete, with tuning ule but booklet by Data Publications, price L.T, RECTIFIERS A newly manu 
volume control ready m t - < » facture ae saranteed | nths 
ively finished in « gold 2/- post free. With each booklet is - F.W. bridge tyne 16 
dial rendy slibrated . enclosed our individually priced 6 or F.W. bride pe 96 
Front panel me« ir ‘ parts list The construction and 6 oF P.W. bridge ty: m3 
Shin lhin ha bir alignment of this tuner are no more 12/6 
bain, Veive line-up is 4 J dificult than a normal medium rt ‘a 3 “1 we ree : m™ oe 
equivalent HMiustrated ompr ; . - : . 6 or V ridge type 
instruction booklet with individually wave tuner, It is highly sensitive | CoiaRnGéen TRANSFORMERS, Input 
priced coms oad int 1/6 post { On and free from drift. Incorporates 4 Ov. é " 9/9 
the kit complete ri fowr he last valves type GAM6 and 2 specially 6/1 146 
nut and bolt £6 19 6. plu Par araded G.E.C. Crystals The kit 6/1 : 17% 
ae — supplied includes drilled chassis with METER SPECIAI We have a limited 
yrs) a * ARID) BEI A E nn tuning condenser, scale calibrated in yuantit f sirer aft eter ark wu ermo 
OSLIGT, DIGI, « lay: plus ke megacycles, and attractive bronze a - . yo oa af om ne I a 
condenac:s rT Brand me with stove enamelled front plate already These met have a luminor ale 
instruction booklet. 12/6 only mounted (as illustrated) front plate sduated 40-140 degrees centigrade 
MAINS TRANSFORMER BAR. | size Bin in,, chassis size Jin, » 4hin. « Lhin wt ule deflection ts approx 
GAINS Limited quantities, Manu N.B. The standard model is at present operatint satisfactorily up to 80 miles | mately 1% roamps ! Price 12/6 cact 
perurare sre tole eneosted, from Wrotham, Our price for the complete standard kit is £6/15/- only plu P. at 
b a a f shroude i » as 
through, 14/6 only, plus 1/6 P. & PB. | Plas 2/6 p. & o. Fringe area model including extra valve, coil et (results | vinK ATOR PACK. Bra ¥ new. 1 
110/210/240 ¥. ing 50-0 @ | could be expected up to 150 miles from Wrotham!), is £7/15/-, plus 2/60. & p. | Mallory, 22 vols input, 150 y. ao mA 
mA., 6.3 ¥.6A.,¢ A., 5 \ The Standard Model Tuner can be supplied ready built, aligned, tested and rator. 27/6 
tropicalised drop-through  tyt 21 manufactured by the Jason Motor and Electronic Company at a price of | DECCA LIGHTWEIGHT Pre Kt re 
only, plus 2/6 P. & P. LLO/210/240¥. I 8 C1817). ourchase tax paid ‘ . , ser standat p 
put, 250-0-250 120 mA. 6.5 4.4A.,5 : oo Pay aml ge ete en 
Upright mounting, 21/- ptu N.B.-THESE TUNERS ARE BEING DEMONSTRATED AT 18 TOTTEN- | Qe a Tracking inotructiot wth 
& P. 230 ¥. Input. 400-0-400 #O mA HAM COURT ROAD ous fe Pb “Begg ee > 
653 ¥,3A.,4 4, 2 A. Tropicalised dro *.M. AERIALS. Indoor two-clement type by Lumex. Brand ~ 11/6 each type, as al but with turn-over head 
through type, 9/6 p 1/6? &P nly. plus 2/- postage and packing Other types a vaiiat 4716 ont Pius 146 P. & P 
input 110/20 ¥. A load } } : 
mA. 140-0-550 140 mA. Tapped filament P.M. POWER PACK KIT Ww mm now supply kit wer 6VOLT VIBRATOR PACK. Fx-W_D 
winding © ¥ ‘ iA ; puck suitable for either of the above P.M iners ra " ‘ é-volt ing nu 140 ¥. SOMA. Polly 
aiso 5 ¥ k Tropicaiised dr Price for the complete kit is 37/6 onty © 52/6 for read Th smoothed 1 rectified corporating 
through type, 21 plus 2/6 P. & P. 270 sck ie extremely emall incorporating valve rectifier type 6X4 and hha N ' vit J stor t fee 
0-270, 100 mia. 6.3 ¥ 5 .. ize only Gin. x 4in. x 1 fin, Optional extra for power pack, B oO Plug 2/3 or it siz Shin. © Ste Price 
250 ¥. Input universal mounting 16/6 ! plu Pal ‘ew ndition 
plus 1/67 AP METERS R.F. UNITS. All new it and 
L.T, TRANSFORMER. Manufacturer FS.D Size Type Fitting Price nple: Ca size 9tin. bir Sin 
surplus Inp vat 180/200/2 0 Ow 0 microamp D.C. lin M.<« aP 50 pvee 24 : ® nw fs ot ee iwit ped 
put 6 ¥ 1. and 6a 40 microamp D.C. 2tin M. PR 65 — ps 1 ae - A 6 
plus (1/6 P OP 100 microamp DC. 2tin M<« PR 45 as L nype . = on pr 
TELESCOPIC AERIAL MAST, Ex. | 59 microamp DC. 2in M.< FR Te ee Tuning 387, We'l 
R.A.F. dinghy transmitter mast. Tova | | mA D.C. 2in M ¢ FR 17/6 Nein RFR ition 
fengih when extended. 17%. Colla mA D.C. 2in M.< F Sa 346 ite pply of R27 ng ton 
, ‘ : ¢ 3 M<« rR 56 ining dia P 
inte two section ach af . ‘ mA » tin 2 ; ! 
Compleic with dies and lashins mA D.C. jin, MA Desk Tyt 0 ve wl- caen. A ts 
nA Dd« in M« } 7 
weignt duralumin iruction, dia. ai > - ¥. TRANSFORMERS SPECIA 
thickest point, itin. approx tapering 0 mA dD« in M« ' i a6 | Rg ' i 
tw tin. New aditior 2/6. olus 50 mA D.C. Jin M« } 1 ~ OFFER A iron red 4 b " 
ost and packing . 00 mA D.C. 2hin, MA Rs 10 By Invicta — ¢ irical 24in.  S4in 
EX-W.b. CATHODE RAY TUBES, | 5 amp R.F. 2in Thern F. Sq 6/6 | ctam., S/S . ur own specis 
Chuarantecd full pix VCR 140 amp RF. 2hin M« PR 10 t 4 in . n " 
4 ‘ CR y" 0-0-20 amp D.C. lin M« r " 76 Or 9 Bb arit I ye 
\ - yamp A.C. 4in MI a. “ss 1 50 12/6 5 Type la §5 
‘ i amp R.F. 2tin Thern RI 76 12 M800 12/6 pair 
culo very « itabl S$ ame R.F. lin Therin Fr. Sa 4 con. PACKS. Ma if turers’ Surplus 
testing purposes : same D.C. 2in M« i : 136 Ainiature nly 2hin Hin. 14 
these tubes are brand ne anne K.P. 2hin M<« Thermo FR 16 jeep. Iror ed. For L.M. as is Ww 
king, and tested th O amp D.C, 2in aP ith shunt 106 with gram. ¢ tion. Switch ha inct 
ase add 2/6 packit 2s amp D.C. 24in MI PR 66 spindle. Absolutely brand new n 
any of the above tubes 1) amp D.C. 2hin M.I PR 12% plete wen, ircult, Price only 26 piu 
" ‘ , ? a } Pd , \ enip ' 
NSISTORS. Mullard Type OC?! nt A.C. 2}in M.I re 10 : 
ceaiebe from steck we ena free oO volt, S mA.) DA lin MA ; $a 76 tk te INES. Hr pec iy " ex-Oov 
14-15 wo D.C. 2m M«A Pm 17% by 5. & rown pe w resist 
on a Soe Ng > peey 4 seonde w it A.C, 24in M« PR 4s ~* “ 12 : ; om —— 
und new incorpora resistan 6 
ine Jin. tut BPi, with mu-metal shield | SPECIAL. U.S.A, 0-1 mA. 24in. taken from equipment but 1 226 each No. 3 TRANSMITTER RECEIVER 
2HEN7GT, 26HOUT. OXSG x hs v Round Proje tion, M.« Moving Coll. Therm . od WALKIE-TALKIE. Range spprox 
G06G, % potentiometers 24 ¥. aerta ush Square. F.R Flush Round. M1 M ” niles. Coverag 1-9. Mc/s. The s ni 
switch motor, transformer and a h ' Me TER ae TIFIERS. | mA. by O.8.¢ also 5 MA O.E.C. a B46 ple wit sives at 30 ery 
small components. The whole unit acod ad 
which measures Shin. x Bhi 
13din. ts bra enclosed in Cock * Please add postage under £1, C.O0.D. or Cash with order. C.O.D. charge extra—open 9 a.m. to 6 9.m . 
erackie box, and can be sus plied at 6 Monday to Friday. Sorry, but we close at 1.0 p.m. on Saturday 
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i RC. 3/4 WATT VALVES THE “TELETRON” BAND tli CON- THE ac aon ER ALL-DRY 
AMPLIFIER art We have perhaps the most up-to-darce] VERTER | | | RTABLE KIT 
4 Just released valve stocks in the trade. A stamp will] This converter which is built around two Pull auuly details with practical 
Compare the bring complete list but the following is a] Y#!ves type EFBO ( Z719) is for ane with and theoretical diagrams can 
adv amages selection onty of brand new imported} Most T.R.F. or Superhet band | Television supplied at 1/6 post free. This is a 
Treble bass, valve types, fully guaranteed. Purchase|feeetvers. Complete set of TELE TRON truly professional 4-valve superhet 


the price of the « 
necessary 
diagrams, at £4 


packing and post 
fully ibustrated 
This amplifier 


pickup 
A @. 
Mains 
200/250 v 
Valve line-ap, 6V6GT, 65G7, metal 
OXSGT. Negative feedback. Built on 
stove enamelled steel chassis, measur 
ing only Bin. « 4in liin, Four en 
graved cream knobs are included in 


practical 


can be supplied assem 


AND middie 
tene con- 
trols | For 
crystal or 
mae netic 


omplete Kit with all 


and theoretical 
5 only, plus 2/6 
or Instruction Book, 
tor 1 post tree 


Tax Paid 


EABCSO DAF961I0/6 PY#O 1046 
10 PY 10 
96! 
116 
19/6 
EC ioe 
ECCR2 9)~ ELSs 116 V4 106 
BCCES 9 EMs0 9)- UY4i 9 
ECCES 10 EY! 6A05 6 
ECH4211/6 Garge) 11 6AT6 8 
ECHSII16 EZ40 86 6AU6 9/6 
ECLS011/6 E780 8/6 6BA6 846 
EF41 106 PCFS8O012/6 6BEO 9% 
EFSO 106 PCFS212/6 6BWO 86 
EFS 106 PCC8412/6 6X4 76 
PLSi 1346 j5W4 76 
EFS86 12/6 PLB? 106 SOBs 10 
EFS9o 10/- PL&s 116 SOCS 10 


surplus types available such as 6V6GT 
etc. All in our valve price list ‘ 


In addition we naturally have all usual] 


coils only, with practical and theoretical 


wiring diagram 15/- post free. Chassis 
measuring 7h Vie tin. ready 
drifted to - - e 9 9a 
packing and Alternatively com 
struction details only with separate indi 
. 64. post paid 

. Including 

all the above, valves, ete., down to the 
last aut and belt, can be supplied at 
48/6 only, plus 2/- packing and post 


Power pack kit for above if required 
complete price 22/6 only. N.B. We are 
demomitrating this converter at Totten 
ham Court Read 


bled. tested and ready fer use at 

45/5 oles pp. and p. Hearing is 
believing 

The 8.E.?. ONE-VALVE BATTERY 

RECEIVER KIT imple yne-valy 

for head 

Ve evening 

\ nent including 

ied at inclu 

4 and 

t Bild tye 

: 7/9.1 ssembly 

‘ a 8a 


tOSTATIC LOUD 


SPEAKERS nted need 
H i tu Mode! 
i in i 
BOO pf 
frequency 
ux. effec 


cflictens 
10-20,000 cyck 


ak ‘ h 


cryast I { high quality 

i I and Each 
t hnica 

wiring 


THE “SUPERIOR” POUR KIT. Our 
new four sive f iver. A. mains 
mors vM Long waves. As 
with our ery successful Reonon 
Four sll required components are 
upplicd Valve line-up “say 
€ SGT and VOGT Chassis ready 
drilied. Cabinet size, 104 in 10in 
wide. Maximum depth at base ‘Sin 
tapering © fin. at top. Sloping from 
ery sttractively finished in light 
wainut and peach act mmpone nt 
brand new and tested pricr to pack 
ing. Complete instruction booklet 
with practical and theoretical dia 
vrams is provided. Booklet available 
at 1/6 post free. Our price for com 
plete kit, 26/96 | Please add 2/6 pack 
ing and carriage. If preferred, we can 
supply Cabinet Assembly only, com 
prising Cabinet and bracket wave 
change switch, dial, pointer, drum 
pulleys, dri spindle, drive spring and 
knobs, at 45)-, plus packing and 
arriage, N.B Our kits are even sur 
plied with sufficient solider for the tot 
N.B. All our T. Maxi-O 


Kit circuits now include specially sound Denco 
ormers 


¥ 
coils on polystyrene fo . improved performance Price remains the same 


COLLARO RB | 


ase in 
rporating 


ry tatest 
‘ liare ’ 
peed mixer 
hange: 
€C ream finish 
Ligt weight 


PLAYING DESK! T speed 33 and 78 

' ’ ' snulacturer 

al pick-up 

! for ready t 
£5,196 P. and P 

| BAR MONARCH The 

i latest cream ‘S-speed mixer Auto 
| changer Complete with turn-over 
erystal pick-up. Complete in original 
manufacturer s cartons, fully guaran 


teed. Price only £7/19'6. Ruy now 
Ouantity at this price strictly 
limited 
TABLEGRAM CABINETS Manu 
" ‘ Handsome dark 
f “ n 1déin 
a { 4 already cut 
nest type & K Monar Aut 
Pr ‘ uM side for amplifier 
t 79/6, plus S/- P 
B f j t r 4in. Elliptical 
cuk A we can supply latest 
ROLA 216 
RECORD PLAYER CABINETS 
ipecia ache me any wre of 
single } tehed in dove-grey 
niher Kase : measures l4}in 
Cleara sbove and below 
45 m3/-P P. We can 
jual attractive dove-grey 
abinet = af standard auto- 
hanger at 69/6 us ~P.& PP. We 
ar a larae ecle 0 cabinets for all 
purpose .@ Dp will bring illustrated 
abinet jeaficts 


THE “ECONOMY FOUR" T.R.F. KIT 
A three-vaive plus metal rectifier receiver 
A.C. mains 200/250 +. Medium and Long 
waves. We can supply all required compo 
nents right down to the last nut and bolt 
Vaive line-up 6K7 617 and 6V56. Chassis 
ready drilled—-Cabinet size 12in. long by 6in 
high by Sin. deep-—Chotce of ivory or brown 
Bakelite, or wooden, wainut finish cabinet 
Complete instruction booklet with practical 
and theoretical diagrams. Each component 
brand new and tested prior to packing. Our 
price £5/10/- complete —Remember this set 
is being demonstrated at our shop premises ' 
We proudly claim that our fully Hlustrated 
instruction booklet is the most comprehensive available for this type of receiver 

Booklet available at 1/6 post free. This is allowed if kit is purchased later 
2/6 packing and carriage for compicte kit 


Please 


THE B.C. GRAM REPLACEMENT CHASSIS KIT 

To meet the very great demand for this type of receive we ave Juced this 
unit. For Long, Medium and Short Waves. Vaive line-up OKS Frequency 
changer, 6K7, L.F. Amplifier, 6Q7 ist Audio Detector and A.V CC. 6V6 Output 
. 6X5 Full-wave rectifier. For A.C. mains 
200/250 volt. 4 watts output. Pxcetient 
quality. High sensitivity. Pr ision for 
gram. Attractive tium red 
green ma lf ] ‘ t horizontal 
tuning i " n *’ are Tuning 
L/M/S. Gram n/off, Tone (vari 

able). Chassis sive 1st im Siin 
Ziin. Dial siz Ot 44in Assembly is 
simplified t the ume f j-waveband 
ot pack, and pre-aligned 46% Ke/s. LF 
transformers arade drop-through 
half-shro Matr Transformer, with 
voltage r panel. This chassis can 
easily be assembled in one evening 
Iustrated pamphiet with full assembly 
instructions, practical ad theoretical 


ftterns for this 
complete with 


wiring diagrams and itemised price list, 1/6 post free 
receiver can be supplied separately. as under Drilied 
vaive-hoiders, A/E panei, P/U panel, tuning condenser 


Chassis 
and ready assembied dial 


and drive at 39/6. }-waveband coil pack with gram position 6. tax paid. Pair 
of 465 Ke/s. LF. Transformers, 9/6 pair. Half shrouded drop-through Mains 
Transformer, 22/6. The total cost of ALL items purchased separately is nearly 
£10, but we shall be pleased to supply all the required mponents right down to 
the last nut and bolt at a special inclusive price of 48/8 pilus 2/6 packing and 
postage. A set of four small brown and cream engraved knobs (o sult is available 


at 1/2 each knob. This chassis is a professional job in every respect and can be 
seon and heard at our premises. This chassis can also be supplied, ready 
assembled in very limited quantities at £9/19/6, plus arriage and packing 
ARMSTRONG #48, Their very tatest high quelity replacement chassis 
having provision for P.M. feeder unit, & valves. 4 wavebands Independent hass 
and treble with unique thermometer visual indicator. Ready for use 423/18 

plus 4/- package and postage or €5/18/- deposit and 12 monthly payments at 
33/9. Itustrated leaflet avaliable 

DULCT RADIO FPADIOGRAM CHASSIS Al Lae 


latest models inciuuing F.5 and F 3 push-pull are in 
stock. Cash or H.P. Ask for illustrated leaflet 


COLLARO 2010. Transcription motor with Studio 


Pick-up. This very popular unit can now be supplied /, , 

from stock. £186/5/3 cash or 953 deposit, and 12 () Saas 
payments of 

London's largest selection of Amplifiers, Recording 

equipment, etc., etc. 


PSS 


all dry-—-for medium and long 
waves. A cream plastic top panel 
with dial engraved in red and green 
adds to the very imposing appear 
ance of this model which is housed 
in an attractive cream and erey 
leatherette covered attache case 
tyoe cabinet; measuring only Yin 

ja Stin, Welatt less batteries 
4fib., with batteries 641b. This set 
really hes everything ! Built-in 
frame acrial, high quality, extremely 
sensitive, and very adequate volume 


from the Sin. speaker. Vaive line-up 
iV4, IRS, 155, IT4. Also the re 
quired components exactly an 
specified, including cabinet, can be 
supplied from stock _at the spectal 
inclusive price of @7/7 plus 2/6 
p. and p. Gdess batteries), Uses Ever 
Ready 90 v. H.T. type 8126 at 9/3 
Aliso L.T. 1.5 ¥.A.D. 18 at 14 


RAMBLER MAINS UNIT! At last 
we are ab offer our special 
mains units kit for using our Uy 
all-dry “Rambler” on A alms. 
( omplete hit, whieh when assembled 
fits seugly into battery Compartment, 
can be supplied at 47/6, ols 1/6 
So and postage Price inctudes 
a 


tows rections 


metal box measuring Tin. « 20in 
liin. and is ideally suitable for 
ANY dr ory table 


SUPER-OUALITY @& VALVE 
RADIOGRAM CHASSIS 
Very limited quantity by ape s beading 


quailty manufacturers, 3 ehand. 

superhet, valve line-up, 6V60, e740, 

£CH42, LoS, erat, one oe Com 
anda “ 


hortssmeal 


1 

chansis designed to sell originally in a 
Radioeram costing £79. Our price tx 
£12196 only, tax paid, one? packing 
and carriage wv rate 
this chassis of any other hoes » weve Nem 
from our “ocks, to personal callers | 

REGAL A 
well made 
cabinet in 
medium cot 
oured walnut 


tin. Uncut 
motor-board 
measures 244 
ljdin. Re 
cord or tape 
storage aper 
wre « 
side motor 
board meas 
ures idin 
wide 12tn 
deep Price 
£9/19/6 pilus 10/- 9 
and p. 1.P. terms available 


RADIO LTD. 


—= 
a 


— 


18, Tottenham Court Road, 


London, W.|I, 
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oT 
Sv. 2 amp... 22/6 
Bem) shy vude i érep- throngh mA) -4 
a v., 1 mA ern 
24 amp., 28/6 
thro’ 350-0-40 70 mA ’ 
25 amp., 6 ¥ a 1446 
* mounting or drop-thr j 
110-260 » he , ”) ‘ 
634. 7 amp. 63 ¥. 05 ang 
©.7.,05 amp. 4 jam. P.af 
32/6 
Chassis mounted and fully obs ‘ 
0 mA, 6 ¥. & anny 2 amp., 14/6 
956-6-060 ©) mA., 4 +. 4 amp, 14/- 
thro’ 276-6270, & mA 
Samp.,4y¥.1 ary 146 
° 70-60-2760 @ mA., 64% 
Samp. 116 
266 +. 900 mA... & 4 a., twlee 
2s, 19/6 
Aute-trans, Output 290/256 HT. bor 
26 mA., 647. 40., twice, 24.2%, 106 
Auto-trans Inpat W260 Le 
500 ¥, 300 mA. Separate L.T.6.5 + 
7,634. lj amp.,5 ¥. 3 amp., 26 
P.ar.s 
Pri. 900 ¥. Bec. 600-0-600 and 600-6.506 
206 mA., both windings. 4 ¥ att 


4. 3 amp apPp.6 


Mains Treastormer, (wily |mpree nate 
Input 210, 720, 250, 240. Hee, 850-0-400 
106 mA., with separate heater trane 
far UJ Pri. 210, 220, 230, 940. fe 
630. 2emp..64 4.3 amp.,4¥. 6 am 
Sv. 2 amp., 9O/- ar 

066-6-466 75 mA 64 ¥. B @. tap ¢ 
6av.1¢6 

126 mA.4¥.0.7. 44.,4 
CT. 40.49.07 «27/6 
800-4-600 256 MA. tv. OT. 48.4 
CT. bea, 44.07.48. 306 


hs MLE. Speaker, 1,000 obm feld 


BR. & T.V. enersiced Gin. speaker 
with O.F. trans. field coil, 175 ohms 
oe Far. ae 
BR. & A. Ghin. MLE. epeaker, with 0.1 
trans, Geld 446 ohms, 10/6. PF. & FP. 2/6 
v Gontrols, Long spindics lens 
ewiteh, 60K, K00K, 1 meg., 8/6 each 
P. & P. 34. each 
Velume Controls. Long spindle « 
owiteh, 1. 4, 1 and 2 meg cach 
10K and 50K, G/G cach. § end 1 meg 
tong spindle double pole ewiteh. mi nia 
con, & PF. ad, each 

10-110, 10-254 


Trimmers, 5-40 of 6d 
10-460 pt., 104 


Twin-Geng 9006 Tuning Condenser 
With trimmers. 7/6 


Geng 0006, with feet, size 
xi « ite. 66 
Scone 5006, with toot, chee 4 
x ibn. 6 
£.¥. Cells, moulkled former, iron-cored 
wound for re-winding purposes oni 
; each ree 
1/6 each Th 
abe suitable for 
the “ Wireless World ¥.M. tuner 
Metal Rectifier, 250 v. 150 mA 
G. Mota! Rectifier, 280 vy. 6 mA., &- 
Metal Rectifier RMS, 195 v. 100 mA 
a6 
ouTrUT SPORMERS. Standari' 
type 6,000 Ge imap... 4/0; 42-1 with 


extra feed.) indings, 4/9. Minia 
ture #21 3 Multi-ratio 3,500 
7,000 and 14.000, § 10-watt push 


1 3 ohm 


pall, 6V6 matching . 
speech coll, 66. 
OTANDARD WAVE-CHANGE 


4-pole O-way, 1/0 pot 
S-pole, S-way, 1/9; Op 
Miniature type, | 


} ae oy Test on 2/6 each. 2 
twin-weter, 5/-; I-pole 12-way 
water, B/- Fah. me 


SPECIAL OFFER. 
Tyaure PUSH-PULL 
C. MAINS 200/260+ 


VERY LIMITED QUANTITY 


RADIOGRAM CHASSIS 


’ wave b yverage short wave 14-50m, medium wave 18 g wave 900 
2,000m, 4 controls, volume control on-off, tons ntra, tening and we ange with 
rs porition. Valve line up 479, W7 two DH77'«, t Lé : BZ Outpat 
Sine of chassie Min. + Tie hte “ { ale tie ‘ all hewbt 
ncbting back plate 7fin, BRAND NEW. Fully guaranteed. PF. a& I 29.196 
SES ESS OtbEey 
TUNED TV 


VERTER for 
mi . stations 


Ing ” aim be 
ance «or 80 obn 
an vernge 180 
oo M Vision IF 
Mejs Vaive 
omy 6AKS RF 
a a» or, 6AK5 mixer 
“ mparate on 
tor. Th a high 
ga nit, (deal for fringe areas. Can alec be oc EM TUNER. Frequen erage 
0 Mes. IF 10.7 Mele. Size Din. wide, Obin. deep. 4in. bigh, ie ale, widtl ting er 
op, léin. Complete with 3 val Pal £49 6. 
0.7 Mele UF's te anit above, 4/6 each 
T.¥. CONVERTER for the new commercial «tations mplete with salves. Frequenc as 
he set to any channel within the 186 106 M wd «=O. will work any existing T.' 
receiver between 42-68 Me/s. lnypet arranged (or © ohm feeder, EF as rt amplifier, BOO#! 
as local oscillator and mixer he gain of the et stage, RLF. amplifier 10DF Required 
wer supply of 0 DA. at 25 mA. 6 A‘. at amp. input Giter ensuring freedom fron 
nwanted signals. Simple adjustments ot truments required for trimming wih 
work into any T.K.F whet. Hine 4) ; P. 2.2/6. €2/19/6. Double wour 
rains transformer metal rectifier. and emeoothing condenser to suit shove, 14/¢ 


66 pv with EY5) rectifier winding, and cirewit diagram, 15 - 
Cirouit diagram 
42 6 


TOR COIL. 
As above but complete with 6V6, EYS1 
rs. The above unit completely built an 


sociated resistors and condensers 
tested in metal box size 


4pin 


PLAsTio CABINET, a« itiustrated, 11 hir 


in Siin., in Watout aed Cream, aleo ir 
ivhed Walnut complete with T.K.P 
haces, 2 wavebamd scale, station names 
ow wave-band, back -plate, drum. pointe 
pring, drive epindie, 3 knob 
22/6. F. 2 P. 3/6. AB ABOVE, with euperhet 
hassle, 23/6. FP. & P. 3/6. Bither of the 
above items complete with Sin, P.M. speaker 
amt O.F. trnnstormer, 17/6 extra 
Used metal rectifier, 230 ¥. 50 mA.. 3/6 


gang with trimmers, 9/6; M. and L.7.R.F 
ils, G/-+; 3 obsolete ex-tlovt, valves, & v/t 

aol clreuit, 4/6; heater, tonne Gi-; votume 
ntrel with ewiteh. §@ 

witch, Q/-; 92 = 98 mfd., t 

of, L/-; resistor kit, Q/-; condenser kit 4/- 

Ueed AL. maine 900/250 volte $ valve plus petal rectifier, medium wave superhet in polished 
walnut cabinet weld tS 7hin., ¢ th valves 68, 6K 6Q7 and Ore. 4 PM 
peaker, Fully guarant P. 7/¢ 

Pm i Ghin dened fal 18/6 sed feld, 20/6. lin. closed feild, B5/- 
bie., 1646. & FP. on om 

EXTENSION aneene in polished walnut, complete with #in. PM rial 246 
B.S.R. MONARCH three speed automatic changer, current model Brand new Will take 
7in., Win. or Win, records mized. Turnover crystal bead. Oream finish A.C. Mains 
200/280. £7/15/-. PF. & P. B/-. 

1.200%. High Im, Reording Tape on aluminium «pool 12/6 post paid 

CUB one-sixth bp. AX 220/200 ¥. by Brook Motors Reversible for nt ous run « 

22/10/6. Post and pkg. 7/6 

Radiogram Chacsis, 6 valve AC/DC. 3 wave-band superhet 16 ‘ 49 200-150 and 

|,000-2,000 metres, 1.F 470 Ke. size of chassis 15 4 Shin , wine we 7% pin. Vaive 


ne-up LOOT Ww OLD, 0406 and 10714. Twin maine filter input lial lights and Sin 
MM. €8/17/6. P. a P. o/- 

SPECIAL OFFER Sin. P.M. epenkers, removed from chassis, fully guaranteed. All by 

famous mannfacturers. FP. & PF. 16. 19/6 

CONSTRUCTORS PARCEL, medium and long wave A. maine 290) 26 a plue metal 
rectifier, comprising chass ipie wave-band sale tuning 

hange ewitch me control, heater trans . meta! rectifier sivesa ' 
emi bias condensers, resisters and small condensers, and med at ng 
wound, 28/6. FP. & P. 2/6 extra, Cireuit and point-to-point, 1/9 
CONSTRUCTOR'S PARCEL, ng chaesie 12) « * « 2)in., ead. plat gouge, v/h., LF 
and trans. cut-outs, back-plate, 2 supporting brackets, 3 wave -bar * new wavelength 
stations names. Size of scale 11h 4fin.. drive, a irum, 2 pulleys, point b holders 
as. 1.0, vf/h., 4 knobs and pair of 466 1.F.«, twin gang, 16 16 mid wke.. mains trans 
0-200 60 mA. 6.3 ¥., 2 amp., 6 ¥. 2 amp. and Opin. M.B. speaker with OP. trans 206 
ria PF. a 


CR100 Coll packs in first-class condition less oscillator section, complete with 4-eang tuning 
condenser, 19/6. FP. & P. 0/6. 


OR100 466 Ke. LF .s. types 3, 4 and 5 and 7.8.0., new condition, 7/6 each. 465 Ke. Kia! tor 
R100, i2'6. 

4-cang tuning condenser for CR100, 9 6 

POLISHING ATTACHMENT for electric drilie, Quarter inch spindle. ehror m plated Sir 
brush, 3 polishing cloths and one sheepskin mop mounted on a Sin r op. Post and pkg 

6. 18/6. Spare sheepskin mops, 8/6 cach 

POTATO AND VEGETABLE PEELER. By 'amous manufacturer. To suit models A200 an! 
A700 ey we ib. complete with water pump. All slaminiam construction, white stove 
enametied fini ily intended tor soaee om on clectric lood-mixer, can be easily 


converted tor hand operation. 80/6. PF. & PF 
4©-WATT FLUORESCENT KIT. 4. 


mains 230/240. Comprising chok wer-factor con 


tenser, 2 tube holders, starter and starter-hobier | 17 
2-WATT AO. ot D0, 200/200 y. FLUORESCENT KIT comprising trough in white stove 
enamel finieh, two tube holders, starter and holder and barreter. Post and packing 1/6. 19/6 


SIGNAL 
GENERATOR 


“ne. ts 120 Ke/s-84 Mc/s, 


aine 
250v 


£4-19-6 


or sa deposit, 3} pyts. of 25)- 


P, 4/~ Extra 


Mains Droppers. 6.5 amy 49 obm 


tapped 240 and 410, 1/6; ‘ 2 amp., : 
ohms, tapped at 100 of 
1/6; 0.5 amps. 950 ohms, tapped 
and # 2/6; 0.2 amp., 1,000 ohn 
vitreous, tapped, 9/6; vitreous, 6 
army 0 tapped 680 640 oo, 3/6. 
Par eae 
T.¥. Wisth Contrels, 3/6 
PERSONAL SHOPPERS ONLY. 41: 
Enlarger, 17/6; 2in.. 27/6 
Germaniom Oryste! Diode, 1/6, post 
paid. Used Sin. Tube with nm burr 
17/6. Post paid 
Line OF. Trenstormer ® alurminiun 
an mounted tp rubber, 19/6 
t Matebing Unit on aluminiun 
I ohtms reversible, 19/6 
Line and E.4.T. Transformer, \4 K 
ing ferrecart core mplete with 
ne and whith contr and fom 
shields eetifer wind 35 - 
dae and EH ? Franstormer, » Ke 
rrocart core with 
t oe ated width control. Mounted 
® small all-chassds Overall size 
‘ft i EVS5I rec. winding, 27/6. 
Sean coils ~ line low te lance 
rame oplete wih frame trinaformer 
to match above, 27/6. PF. @ F 
Line and E.4.T. Translormer, 9 Ky 
ferrocart re, KYVO1, heater wind 
yaplete with scan colle and frame 
itput transformer and ne and width 
mtrol, G5/- F 
As above, but complete with ne and 
rame blocking transformers Henr 
mA. choke, 100 nxfd. and 150 mtd 
ge SO mA. AC. ripple. £2/9/6 
Vaive Holders, moulded ortal Mazda 
and tal. 7 each Paxoti tal 
Mazda a tal, 44. each. Moulded 
nm BeA apd BOA, 76. enact Bi 
moulded and BUA with screer < car 
1/6 enact 
2 mid. 360 wkg 2- 
i 4, 300 whe 4- 
4 mid, 200 whe 13 
\¢ S mfd., 500 whe 46 
ie 16 mfd., 500 whe 59 
ie 6 mf 450 whg 39 
} ! mtd O whe 4/- 
mf whg lid 
250 mt wkg ° 
16 mfd., 500 wkg., wire ends 33 
8 mid <M) whe... wire ends 26 
& mfd iv. whe, tag ends 6 
0 mtd v. whe., wire ends 9 
100 mfd., 360 wg 4- 
100 mid., 450 ¥. whg., 280 ma 
A. ripple 3/11 
150 mid. 350 v. whg., 280 mA 
Ad‘ ri ye 
my) mid "i wke 4 $ 
3 
9 
6 
6 
SO whe 76 
O mid., 12 whe lid 
) mfd ) whe 18 
Miniature wire ends moulded, 100 pf 


Ol, each 


—- pt and 
Combined 1fin 
in tightly tinted m ~ 
browr 


74 
7 
mask and escuteheon 


on tre 


Fits 
As above for 15in. tube 


Frame Oscillator Blocking Trans., 4/¢ 


Line Ove. Blocking Trans.. 4/6 
CHOKES 
20 Hen. 150 mA., 1B/-. P. a P 
6 Her mA., 1f/- P. a4 P 
100 Hen., 40 mA., 1B/- P. a P 
henry 150 mA., 3 y A 
henry, 106 henry 250 mA. 64 
shims HK 
Wide Angle ws Poous Units. Ver: 
aij. state tu 15/- 
P.M. Foous Tait for Mullard tube 
with vernier adjustment Pr s ? 
15/- 


Bnercised Foous Goll, low 
ng brecket, 17/6 
lon Traps for Mullard or Engtiat 
5/-, post paid 

4A. K 
Loe 


Femia® sare 


ric tubes 
“tardard 


bie 6 
trom-Oord 465 Ke. Whistle Filter, 6 
466 KC. MIDOET LF 


per pr 


Q-120 size 


Ljin. tong wide, fin. deep by very 
famous m acturer Pre-atigned 
wijustable iron-dast cores, per pair 
12/6. 


R. AND T.V. COMPONENTS (AcTON) LTD. 
23 HIGH STREET, ACTON, LONDON, W.3 


GOODS NOT DESPATCHED WHERE CUSTOMS DECLARATION 
1S APPLICABLE 
Terms of Business : Cash with order. Despatch of goods within 3 
days from receipt of order, Where post and packing charge 
stated please add 1/6 up to 10/., 2)- up to £!, and 26 up w 62 
enquiries S.A.E., lists Sd. each 


4 not 


All 


PATTERN 
GENERATOR 


Coverage 40 Mc/s-70 Mc/s, 
6280,” ©£3-19-6 
or 29)- deposit, 3 pyts. of <i 
P. & 4/- Extra 


1955 


NOVEMBER, 1955 Wrretess Worip 121 
FOR VALVES—GUARANTEED NEW AND BOXED ¢z,... ; 
\ [f 68G7 7% 
»* Full list available 2)d. stamp. Complete catalogue, . 6SK7 43 
HL23DD 76 (OPI4...... 116 PCCe4 126 TP26 . VRS} 66 646 76 65Q7 , 
—ALPBA). «2 S-— 12AT7 9- PLB! 136 25 136 VRS6 6- 6K7GGT 59 6U4GT 1s 
A | 1OF I 10 12BE6 10-— PP225.. S-— 403 10 VR6SA 33 6K8GT 96 ‘ASGT 65 
~ 10P13 m6 Us. 6- PpyYa2. 106 UB4! 9 VROISYL S- 6L7™ 76 «114... 64 
/ \O\. AT 69 1i2K8 . 1 $P220 69 = =UF4 TT VRIIG 4- 6SA7GT S~ IRS 7% 
/ \ 12AX7 10 12SG7 746 «UN @- VARI 3 VRI36 7- 6SI7GT 8 US 6 
10C2 126 12H6 S-— i2SK7 ... 66 403 136- VRSS 76 P23 4 6SN7 @. 304 95 
1OLD11 i 12K7 V- i25K7 ... 126 10 VRé65 34 VTSO! 6- 6577 76 384 66 
12A6 69 12SC7 76 20P1 .. iS- UCH42 ti VRP é vuill 36 «IA3 %- 2 8 
12AU7 9 12S57 86 25U4GT 2- UY 106 VRIOS20 9- Wé6i 8- ICSGT 8- 523 85 
12C8 a 12SR7 76 25Z4G 9- VRS4 ~ VRI23 66 63 9 INS 10- 6ABGIGT 106 
257 96 20F2 126 35L6GT 89 VRS57 ... 8 VRISO30 0 9 0z4 6 1T4 76 6AKS 65 
2Q7 9 25L6GT 86 SOI6GT %- VR66 39 © VTS2 e \A7 16 3A4 7. 6AMm6 75 
2SH7 56 25Y5G 9- ATP4 ... 466 van 2- VU6e4 8é iLDS 69 wet S-— 6684 5 
12$Q7 86 25Z6GT 86 EB4 . We VARgd 4- W777 86 155 76 401 3. 6866 a 
2001 108 35Z4GT 66 ECC3I VR137 56 X66 16 2X2 4 SY3GT 86 6C4 ? 
20L! 126 AC6/PEN 56 ECLBO 16 ~=©¥S70 3- KTW6! 79 395 10 6A7 106 6c? 4 
25Y5G 9 EAF42 246 G2 ....... 136 VU39 89 F220 69 3V4 @- 6AGS5 66 6F! 126 
25Z5 9 EBF8O > fs) _ 76 VUI20A 3- N78 106 5U4G 84 6AMS S- 6Fil P| 
35W4 10/- ECH42 106 EM34. 16 65 10— P2I5 S- S24, 86 6AT6 8. 6 
ACIP 69 EF4I 10- EYSI . 136 {S5O0A(B) 46 PEN2200A 4 6AC7 66 6BA6 8 6)5™ 66 
DH73M 1 E12 126 ©EZB0 . 10 - 74 @— PCre2 126 6AL5 7- 6Bw6 646 6Ké6éGT 66 
EBC4i ii EMBO 1t- PWw4/S00... 10- KTZ4I é- PLB 6AQ5 66 6Ccé 66 6K8G 6s 
ECH35 136 EL84 ...... 12—- HL2 Sé MS/PEN S- PyrBi 116 688G 4- 606 73° 6L6G 9 
EF22 86 EZ4I it- KLIS 86 P4i 9- $P22 , 6BR7 96 6F6M 86 6Q7GGT 9? 
EF8O 6 EY9I 7- KT66 . 106 PEN46 86 vio 9 6C5GT 76 6Fi4 126° «66SH7 cy 
EL4| 116 30 5S— KTW63 86 PCFBO 126 229 136 6D3 746 6)5G/GT S~ 65.7 s 
EZ40 10 HP2I IC 49 MH4 5é P.L82 116 U404 9 6F6G 76 6)7G 66 6557 r 
E1148 2 KT33C 106 © N709 12— PYéO 0- UBC4i 7 6Fi3 26 = «66K7 49 6U5G 66 
GZ32 126 = 10F9 126 PEN2S5 8- 7S UL4I 116 §66H6 36 6LI 176 6U7G 


SPECIAL OFFERS-ft 0 worn ony csr, 


| * Colvern CLAPO! 10000) | 9. 


oe Arrow Toggle Slotted Dolly 4.7 
Mingle Screened Cable, yard 
Erie Maine Dropper 725 ohme 


fs f° 


x Colvern CLAP! 10,000() 1/9. my. anpad, sides’ his “ass ii? 
‘ be ubiiier oubded ite Y Ow, 
* VCROT Tubes picture tested, 20- each, RP Pile Wound Ghotes : 
| carriage 3 -. , Vibrator Clipe 
- * Copper oy plug-in aerial rods, lin Fe Mnternations! Octal Valve Holders 
long, 4d. each . Paxolin aie 
itreous Knametied Resietors 
*® BEC 64 x 120 MFD. 350 v. *% 'lb. Cartons of 3 core 20 w., 5,000 ohms i: 
ard can condenser, solder, resin core, 6/6 reel. Dubilier 2 Meg. SPS slotted spindle 
36. * 1 transformers, 465 Ke's. A... ponass soetaas ss & 
orted Resistors, o ; 
BSR. MONARCH avTomaTiC|| yr * Radio spares DPDT slotted Slug tuned. Size 2him. x 4 | Geoup tag Board. Any length per 
RECORD CHANGER dolly toggle switches, 2/-. iiin, x lin., 8/6 pair. bach ave 
— a cs - a OV 271 Relay Valve in holder 6- 
ares wpeeds, Tin. 10in. "and 18tm, % CONTROL KNOBS IN MODERN STYLING poh Ny Aggy ont ne  D 
: : : | dim. and 4} Tastefully and « seat engraved in go down . 
& | ize A. Diameter igin. , ae b ile 2 gang 0015 condenser . 
om fan on Sies 5. Diameter ijin. Depth fis ang 0005 condenser 
bo : has gp = ere | - These Mouldings are available in two colours: Walnut and Ivory — 7 v. Vibrator 4 pin UX 66 
WN ety apa mee They are suitable for use with fin. spindles, and are simply and TOL, 10 mtd, 4604, Wiveends. Wil 
Mir tr taaebomed sine required | Grmly held by means of @ grub screw and locking nut T.0.0, 24 mid, 350 ¥. tag ends 6 
din , with height above Prices Type “A ''—1/6 each Type “RB 1/2 each Oyldon Triamers No. 96 2,600 pF 6 
rm and het Ae helew bascbeasd Plain Knobs can be supplied in either size or cotour: Price ]/- each Pasolin Trimmers 106/50 
on. A bulk - rchase enables us to | | and 84. each respectively Inscriptions available alter 
fer these BRAND NEW UNITS at * RADIO: “Volume,” “*Vol/On-Off,”” “ Wavechange Tuning te | Ceramic Trimmers 100/100 
cottenal oats These unite || "S.4.L, Gram., © Ratio (iran Toue On-08~,”" TELE Ceramic Trimmers #0/400 
Sie Tel in can et VIBION: “Contrast,”’ “Brilliance,”’ “ Brilliance/On-Off,”’ ‘"Foous BOG Ceramic Valve Holders 1 
- seamn batestite | * Brightoess.”" AMPLIFIER Treble Hass plus any of TOC, 100 mid. 460 9 
COMPLETE WITH FULL IN- || re Ty Sa ieee 
STRUCTIONS, 2£8/10/6. te - r pp ay 


HEATER TRANSFORMERS 
input ' amp $$ o 
Input 2 volt 3.0 amp 
warms 6 wus bees $° | ALPHA 3 VALVE T.RF. KIT 
Input 4 volt 3.0 amp 19- | AAT. 
input 5 volt 2.0 amp O- | £5.10.0d 
Input ¢ t 5 am «| + EUS. 
Input ang é- *% Easy to Build - 
Ing it 3.0 amy - AMERICAN IN " 
Lng am 6 - % Valves 637, 6K7, 6V6GT plus me a UNIT 
LOUDSPSAREB UNITS metal rectifier *% Walnut cabinet. Brand new incorporating Sin. twhe 
y ‘ Full i r n at to oint ‘ 1GPi, with mumetal shield, & 
Picasey 6hin, lightweight unlé ‘3 MW IRCEFUCEIONS, 9S? point wiring diagram AN70T, 2-OH6GT, 6X50, 2x2 
« Shin. with transformer . Circuit diagram, and full shopping list I~. All com- 6066, @ potentiometers, 24 +. aerial 
bin. water type > ponents may be purchased separately switch motor, transformer, and « hot 
Pie Sin. lightweight unit 76 | of emall componente The whole 
Mains energised & nit, 10009 e roe oe erence RECTIVIERS unit which measures only jin 
Mao energived 64 mit, 6009 K3/2, Ki4 rt | i RM!, 39 42 « aM Mele L3}in. be brand new enclosed 
rona Sip 7/6 | Kase A... Psy 0. ‘see *K3/100 14 Bi- ea RMA. 16- id black erackio box, and can be 
! Hin. lightweight unit TER TRANSFORMERS | CHASSIS supplied at G6/- plus 6). Pa P 
MAINS TRANSFORMERS 3-WAY | =e toe 1 oo $ Aluminium Wndrilied with Reinforced 
MOUNTING TYPE i @ v. Inpw ol amp Corners Avaiiahte in the fullow sizes eRaPE MPLOSION 
ede my BLA ay 4 ? ones ; bee ; ; 4 10. i , - Kn U , Ls : —egee ie 
y ndaries: 260-0-250 v | 230 ¥. inp vot amp - hic ” oe 
t dl o 0 A... mA | 230 v. Input 5 volt 2.0 amp 10- a > - i - $3 12m. type 11/6 ea. I4in. type, 14/6 
Both tapped at 4 ¥ 17/6 ea. _ 230 v. Input 6.5 volt 5 amp - 10ie his > LOUDSPEAKERS 
u 230 ¥. input 6.5 volt 1.45 amp . | iin. « Hin Dhie r Ooodman'’s Win. anit 6 
' as 00-220-246 9 230 v. Lnpot 6.3 volt 3.0 amp 2 | l4in. = Ste dbie > wr > 6 
‘ Ov. 0 mA 230 v. Input 12 volt .75 amp 5 | Gin. » 90 pic ig. | % fin unit a6 
sop Both tapped CRYSTAL DIODES All are four sided a) for vedic fe iin. anit with tren 
at 4 | Plastic case, wire ends, 2 for 2/1. \  celvers amplifiers, packs, ete 226 


WHEN ORDERING PLEASE QUOTE “DEPT Www" 


teow HA 


: 7 5/6VINCES CHAMBERS 
RADIO SUPPLY CO = VICTORIA SQUARE 


- it ‘+— LEEDS 1. 


ims. + om, 16 ia v. 1 emp 


4 va . 
mA, 63 eo: WO +. 75 mA. 76 
Oy mA. 716 om 


TERMS: Cash with order or C.0.D. Post- 
e and Packing char extra, as follows: 
rders value 10 - 9d.; 10- add |-; 

40)- add 1/6; 5 add 2- untess otherwise 

pay Minimum C.O.D. fee and post- 

age ' 


MAIL ORDER ONLY 


122 


s le @ complete 


fluorescent lighting 

*t it hee 

built-in ballast and 

tarter atove 

arnelied white and 

ready to work it 

* teal unit for 

‘ kitchen, over 

the work -bench, ami 

ilar loewtions 

It Gees tw 10-watt 

4, or with two tube 

tr M-wett tubes 

RECORD PLAYER FOR £4/10)- 
PEED INDUCTION MOTOR 

s{- tor with tal turnt ond rubber mat 

Latest ¢ iri with epeed select ”y knob at the ade 

No aut toy t there le @ stog on the selector 

Mmeall tnake* apeed varial special effects and 

tar « 
HL-FI PICK-UP 

Using fas wd HbO tor er crystal. Separat 

sap! eed, Neat bak ase with simple 
wiiuater lor weight eompensat 

SPECIAL SHIP OFFER THIS MONTH 

The two unite for €4/10/-, or 30 wit and four pay 

mente of 18/-, post and insure 


AMAZING 
MINI-RADIO 


soe high-efficiency 


tie—eovers long 
soi medium wave 
hands and fits into 
' neat white or 
brown bakelite 
abinet limited 
miity onl All 
¢ parte, Ineluding 
cabinet, valves, in 
fact everything 
SA/5/-, plue 5 
perat Construc 
nal late = free 


with the parts, or available separat 


MULLARD AMPLIFIER “ 510" 


A High Quality Amplifier designed by Mullard engineers 
Robust high Orlelity with a power catput exceed 10 watts 
and « harmo lietortion lees than 4 at 10 watte Ite 
frequency response le extremely wide andl level being almost 
fat trom 10 t 000 O.P.4 three are provided 
and the whole unit is very suitable for use with the Collaro 
Stadio ead most other gool pick-ups The price of the 
unit complete! wile up 1 ready to work le €18/10%, 
plas 10 arviage al eurance Ait atively, if you wish 
te make up the unlt yourself we shal giad to supply the 
eomponents separate! y fem! tor the Mullard amplifier 
oh ng thet 


A WONDERFUL CHRISTMAS PRESENT 
Non-Mains, absolutely sete 
Children of al! ages enloy playing 
records and will be overjoyed & 
own the fine portable Illustrated 
This wees the Carrara 
moter sad «8 Fvarve 
hettery amplifier. The ase le '* 
twe-tone iinitation aroce- 


a 
dileilisard «kin. & iad 
price £7/10/6, carriage 
5 8 extre 


EES SECs eeeaeeaeaeaeaeae eee eaeeeeeaeeeetizg&eetaeueeeeeneneeteeetatreee 


ee 
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MIDLANDS ADDITA NOW AVAILABLE 


Aap ADDITA Band Ill convertor 
i 3 is enjoying such «& hune 
wacerss in the South is now available 


lor Midlands viewers who will have 
heard that test transmissions are 
about to commence Please 


advised and order carly, pr 

for London mode! 
BETTER THAN FROM 
FACTORY BUILT set 


is as 


netructors rv 
m the « ert buat 

t Rand ill 
urn ne 

" r , 

receive th 

* per cha 

spite trimming 


signal was rv 


ADDITA & T.R.F. TELEVISORS 
Certain technir 


jane have | f the of tha 

ADDITA would not he « rR r r 
power tranarmiess lieprovwed ‘ 
however, for we have many view with 
Viewmaster and other T.H.¥. sete that they are a 
good results Por ation n today’s 1 t 
from Mr. L.. Campling, of 7 worth, Sarre * 

I would like to iat that I hawe teat ne 
var convertors on t od Rand | and 

aerials. The recepti 100 Thess tects © 
arried out on low power ne and the acria we 


only about ten feet frow 
home-made * Blectr 


nd level. The set was t 


AVAILABLE AS A KIT OR READY BUILT 


The price of the the ADDITA 
including valves, read i or epared 
hassle, handsome et c 
thing, including tran u t‘« 
identify the contro! ai 
ponente are alec ree ' 
in each case Irate ht art 
svatlable separate rdering 
tate whether for 4v en vt 
models tor either area avaiial pri 10 
post and insuras 
“ ” 
WIRELESS WORLD” BAND Ii! 
One of the moat suoress{ reulte for Ta 
ersion was published ic) Wirele w“ “ 
1054. We offer a complete kit of part 
specified KPSO valves, wount onils, dri ha 
fact, everything incinding a py of the cir t au 
Priee only 6, post 2/6 extra. Mains ny ‘ 
required, ~ extra. 
An interesting aerial The Folded V,"’ wae described t 
the July number of a T.V. magazine. We trix u 
tound it to be most efficient. It is et h 
coumprices alloy elements and ernnecto plas entre 
piece and saddle for mounting. Price 8/@, 5 
element array with ew at 
| 3 ck mast with ' 
41/6 
eme nt erray _ 
cranked mast and wal 
ting bracket 26 
AERIALS ment array with 
nked mast and ct 
ashing equipment r 
BAND Ul Aerials [a 65 
These serials have element array with 
| ck fitting alloy “** mast and ” | 
quic ied “ul for fitting « ting 
elements and po mast fros : tia 52.6 
thene low-loss in abesndul asm 
sulators ranked mast and wa 
pouating bracket 536 
BAND Wi DOWH- element array with 
LEAD. 
8i4. per yard a 67 
super low loss 1/4 
and 1/9 per yard . 
amt ; t 
in. dia. mast 69 
*-element array with crenke | mast and c! re 
ashing equipment 836 
S-clement array with ljin. mast cay ' t 
and heavy duty «ingle chin lashing eq t 134 
lO-element array with crank ast a 
equipment 46 
10-element array with | pir ast car mt vat 
ant by y duty single chiinne ashing * 145 
10-element array with Tir met cap, i2tt 
and heavy duty d« t ey lashing 
ment 1786 


ee 
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THE Twin 22) 6 THE €ELPREQ ADDITA 


“J CABINeTs 
/ FOR ALL 


VARIED 
STOCK 
PLEASE 
CALL 


strated is th 
mmdo ibtedly a 


r ire is 
ally in figured 
The radio 
not drilled or 
ard, again is 
2 of Sin. from 
b id Yr “ : t © the storage 
ording 
rveral! dimenst ntiall mbinet ar 
t. wide, oft b Ajin. dee 
© £1414 nad ineurance 


THIS 13 ON OFFEI 
AT APPROX. HALF 
CosT TO MAKE 


An timpreseive costly look 
ng cabinet originally de 
signed for T.V bat simple 

o make the 
abinet suita for radk« 
gram, amp! tape re 
ecorder, or refle * peak © 
size 29in. wice Min. dee; 
ond S7hin. high. Limited 
jnantity at Rees 15/- each 
ortiage 1 


CORNER 
CONSOLE 


A massive cabinet 
bat teing corer 
fitted is not out of 
place even in « 
modern smal living 
room Overa 
limensions of this 
ubinet are 47ix 
wide = S11 dee 
te corner) BO: 
high Made t 
house l5in. Tele 
visor, Radio Unit 
Amplifier Tape 
Deck, et« Origin 
ally 218. Our Price 
£10 piu 
arriag® 


F.M. TUNER 


This tuner is based upon the very successful cireuit in the 
booklet published by Date Publications, We have made up 
models at al) branches and will be glad to demonstrate. 


at of al 


parts including valves, prepared metal chassis 
wound colle and stove enamelled scale, slow motion drive, 
oter, tuning knot nm fact everything needed to make 
© complete unit 26/12/6. Data te included free with 
s available separately price 2 -. 


i Un et 


he parte or 


Oe ee ee 
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THE INFRAY MAJOR , WE ALWAYS HAVE A GOOD 
A NEW APPROACH SELECTION OF CHASSIS 
rhe te a new | 2 8M almost universal problem .... amet 


pe of over | An electronic computor te indicate foothal! reeults |* 
the subject of our latest publication The pute? 

whieh im the | ases 3 valves and information is fed into 12 ret ar 

mein warms | The result ‘ home," ‘drew,’ or ' away ‘ is lnd)cate as 

nly the ares | centre sero-meter, euitably sealed 

within tts | The information to be fed into the ratio arme om . 


rotiant = rays, | derived fsom the operator's own pet methods, or alter 
oot = =6fby = #0 | natively the date freely available in newspapers and 
joing = effects | popular magazines can be used. The cir t is quite an 
* very con- interesting one but ts not at al! difficult to netrurt oF 

iderable | operate, When complete the anit te entire self 


saving of fuel contained and mains operated 

Une weer in| The prices of all components needed, exciudis 
ect claims | and chassis, ls £3/10/-, plus 2/6 post. Our 
that in his A New Approach’’ is given free with ord . 
wiiee he re natively will be supplied separately at 2/6, a rad 


| 
ie, “ey | ENTIRELY NEW CIRCUIT 


from @ stan } Redesigned and now built by the Cleveland 
tard convector 

type costing | 
three times as 
much to run 


Among high clase radio chassis, the uname Armetreng te 
Company—very good reports received. probably the most faracus, and their new model POs 
ertainly lives up to tradition, I ts virtually a 10-valve 
THE “WINDSOR 5” ireuit, for among ite eight valves two double triedes are 


employed, Special features of thie chassis are (a) § watts 
— ' points about The Infray Major output lo @ push-pull cireuit with ample negative feed-back 
tite benefit «felt diate there is ne < to ensure the highest fidelity: (b) provision for asing P.M 
i " _ — gee al eae e .. power brought out to sockets and indicator on dial 
" coal, pen netadly . ey Sype <S Rantes, | indepemfent bass and treble controls with visual tndica- 
a ite ‘~ - ensy rons ho : e operative The thon of setting: (4) four wave bands covering 16-61, 60-190. 
‘ Ayre pnd ening | OF 190-550, and 1,000-2,000 metres, ‘The size of thie chassis 
t “a heating cam bo nanten Hed or a oe ie 125 « 0 « fin. Price £23/18/-, plus 7/6 carriage and 
perative (based on the average cost of electricity —— OLEVELAND 
nit 
| MODELS 
fray Major is of particular use>— 


» I arge rooms, warehouses, lofte, machine shops, ete., 
where the at heat ne the whole room to a com 
ta n 7 great 
airy ¢ ‘, garages, even tm the open where | 
finary heating 


nost impossble 


ntrols. it le really an efficient K.P. cirowlt coupled to « 


wt n main have to be kept cool 
g.. tood storage ch heer cellars, ete | This is & S-valve A.C. superhet covering the usual long 
subi heating part arly in hospitals and | ™@diam and short wavebands. It has « particularly 
wh spasmodic but immediate heating is | [¢ clear dial with an extra long pointer t The 
" | latest type loctal valves are used and the ansie | 
" sit where cal heating ts required } complete and ready to operate. Chassin «| re ‘ : 
al quickly } Price 20/19/6, complete with Bin. speaker. Carriage THE 
In the sick 2 ver the emergency couch, where | #94 Insurance 10, HP, termes if required 
liate radiant beat is required in cases of shock ORGANTONE 
ay produotion for varwing avin FINSBURY TAPE RECO 
ng, ot One special use being for warming through | F N R R RDER vee j-wave band superhet covering long, medium ard 
* for some reason or another the sub hort wave 
. ve warmed In free atmosphere This is & One instrument | Osram miniature valves are employed and low loss tron 
> using th w- tow " 1 colle account for t signal-to-noise ratio 
£6/10/-, arriage and insurance 10 freves Mod rary | Pall A.V.0, is applied to both eunnaey changer and LF 
t enc t ages 
COMMUNICA TIONS RECEIVER R1156 . n amet The output stage utilises variable negative feedback 
wien © » nu et \. position provide ne duction of records 
oo s © one of the finest communications enestaity : - " we A ome pos . — provided and reprodu: m of reeordes te 
eniqne particularly gooe 
crs avaliable tosiny. The frequency range is 75 kefe aA Canosto sino le 12 x 1 x Tin—omle cine lo 165 i ati 
Used but ; ~ at This receiver has been tested in particularly difficult areas 
al cane sed but completely overhanled and It will provide reeordtiy 
teed P ‘ - PRICES. G ‘ « «nd ite stability and poise rejection have prommced ercep 
* 19/6 de | 29 16. og it ent —_ and play-buck f th tional resulte 
7 Grade “ ~~ sent agains rT 
if ar call to collect please include an highest eit Price £11/10/- of 83 deposit—carriage, ete. 7/6 
er cost of transit and case carriage ite pe rina THE “TREMENDO”" 
s euperiortomeont This one le really super’ It has @& 7-valve cireuit with 
MAING POWER PACK FOR R1155 proprietary os 6 watts output, fitted with independent bass and treble 


hi ‘ stag Plugs \nto socket on receiver wtere of high-fidelity amplifier, The chassia eize ts the same as the 
ternal modifica sare required. Price £56/10/- ve 4 Organtons, namely 12 « 7 « 7 with the 19) « 4) multi 
le with speaker ready to work, carriage 3/6. Or ia | ae good « “ oured scale, and \t is ballt to the eame exacting ome 
ot £615 Carriage marketed at m as the Organtone, Price 
| aah that wciiog 1/6. HP terme 
BENDIX RA-IB COMMUNICATIONS RECEIVER | tenn rrite rod aevial oot 6/10/-. 
| 


signe ) rece Ww Rg -_ 
robably the est Vert hy 7 met band male | It will take all standard tapes up to 12091. pr oe T H is M ° N T H’ s s N iP ~~ 


as sment possible. it re the | wing band up to two hours playing it will aleo play 7 pre offer e lece 
we ere g bands RR Bay flered for less than 
Band 9 7 680 me. ) The instruments are carefully checked before dispatel value of coil pack 
Rand 3 “te 1 ne se. 2 t 0) | and can be heard working at eny branch 
and 4 to 3.70 om Price, complete and ready to work, £43 » 21/10 
Hand 5 to 75 @ carriage and insurance, partiy returvalle 
: ‘ os @ . 
The sene ; oka FOR HOME CONSTRUCTORS wishing to | uipmet 
tor tput it inte their own cabinets the amplifier aod Lape deck ar 
8 va ‘ perates available separately, prices ae follows 
2 (of Trovoxe TR7U Tape Deck 223 2 0 plus 10/- carvings 
he maine Finsbury Hi-Fi Amplifier, 
pack it compiete with bin 
uw bul t stage 
with a met tor 0 
5 s, all o 5 0 


Reel of Tape . 
| This Month. Tape Deck, Amplifier, Speaker 


panel, ir © serial | Soecial Offer Thi: 
witch, aerial compensating ~~ and Reel of Tape, €33/10/-, plus ©) carriage ead 
min tuning condenser, band selector, C.W insurance 


wer on/off ewitch and volume control 


Npeaker £1 4 0 
Acos Crystal waanynene | 


P.V.C. HEATER WIRE This ont, 6 suet of 


ew hav eet used and in perfeet working This has « resistance of 16 ohms per ft It le wound 
fe ec ha rvonth te 214/10/- eash—carrtage on son-hygroscopie tasulation and covers er 
| rance 16 Clreuit diagram aed component data | with P.V. shrunk sleeving. Quite muitatle ne 


—— with sets, or available separately price 9/6, underground or under water. dea! aleo for twieting 
et fre around pipes to stop freezing oF to prebeat |iquid 
Seles i per suck. drive, otherwise complete and unused. 


Ma . Bendix RA-IB, €3/10/- 


Prices €3/15/-, piws 7/6 carriage. 


ELECTRONIC PRECISION EQUIPMENT LTD. 


249 Kilburn High Road, 41-46 Windei i Ruislip, 152-153 Fleet St., E.CA 29 Stroud Green Road, Fins- 
Kilburn Phone: FLEET 2833 bury Park, NA 
Phone: MAI 4921 Phone: RUIST I IP 5780 _ Phone ARCHWAY 1049 
Half-day Thursday Half-day Wednesday Half-day Saturday Half-day Thursday 


Post orders should be addressed to E.P.E. LTD., M.O. Dept 2, 123, TERMINUS ROAD, EASTBOURNE 
All enquiries to Eastbourne address and please enclose $.A.E., terms are cash with order 
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UNUSED RADIO & COMPONENT BARGAINS 


WIRELES 


Wor_p 


NOvVE3! 


195 


Mustration is with covers remove 


Each outfic is despatched 


in transic 
Q}/-/- plus carriage 10/-. if 
42/10/- pius carriage 6/6. 
REMEMBER!!! 9% Standard Vaives 


8 motor generator and a host of usefu 


2 Standard 460 Ke. IF's 


We are offering as New, 
Complete TR.1196 Trans- 
ceivers, as illustrated. Our 
fit comprises, 6 valve Super 
het, 3 Valve Transmicter 
Power Unit and Relay Unit 
All complete on Chassis 
Present range 446.5 me/s 
and output 2 watts. Can be 
easily converted to 
1.5 mc/s.-7 mc/s. and power 
output up wo 8 
lc has a 
Receiver 


cover 


watts 
most versatile 
which can be 
easily adapted to cover any 
band of 


medium 


frequencies from 
broadcast to 30 
me/s. The Transmitter range 
can also be easily extended 
and by simply adding 200 pf 
condenser to tank circuic 
will cover 1.5 me/s. Circuit 
details in 


cluded with each unit 


and conversion 


case at the amazingly low price of 
despatched without 


Transit Case, 


3 relays 
equipment and for breaking up 


we have a few with soiled cases but otherwise perfect and complete 


at 2 each, plus carriage 8/6 


extended spind! 


eA. 2/6 


a 

CERAMIC VAR 

ABLE CONDENS 

ERS P split stator VARIABLE CON 

plate vanes, spaced DENSERS. 100 of 
D p 

035 ball bearings eramic insulation 

butterfly 15/15 PF 


eA. 2/- 


50 PF. VARIABLE CON. 

DENSERS in screening 

Case, 3hin. x 1hin. x Ztin 

Spacing 040. Only 1/- 
EA 


MISCELLANEOUS NEW ITEMS 

SLEEVING vario ‘ rs, 1 me POTS, 100K, } spindie ea. 1/- 
and 1.5 mm Permanoid. in coils of POTS, imez., } spindle ea. 1/- 
approx. 144 yds. 8/6 per POTS, } gang each, 70K ea. 1/- 
TENAPLAS SLEEVING silk HUMDINGER POTS, 100 
covered in 1 gross ree 1.5 mer ohm. Miniature wire wound. .ea. 2 
15/- per gross yds POTS, COLVERN, 200 ohms 
MICOFLEX, Piast i gros 5 watts. Wire wound, NP 
reels 15 mm. 13/- per gross yds case ea 1)- 
PERIBRAID Siceving 1.5 mm 100K MINIATURE POTS. ca. 1/- 
1,000 yd. reels 15/- per gross yds — HOLDERS UX5 5 
SsLeevi 3 ft. lengths x 18 mpheno doz ~ 
pane ay cations : VALVE HOLDERS 89G 
SLEEVING in 3 i eths x 29 Paxolin doz. 4/- 
mm. dia. 9d. per le All small iterns postage extra 

U.S.A. ELECTRO-VOICE MOVING COIL MICROPHONES 
The demand for these ophones has been exceptionally heavy We still 
have a few lef bend y order now to avoid disappointment. Price €2 ea 
postage 1/6 


WOOLLEYS RADIO & ELECTRICAL SUPPLIES LTD. 
615 BORDESLEY GREEN, BIRMINGHAM, 9 


Phone: VIC 2078 


12 


Designed and executed for those 


who appreciate near 


perfection in Sound Reproduction 


*% j$W.P. TERMS AVAILABLE 


This and other fine 


oudspeaker 


systems are 


demonstrated daly at our Regent Street Show 


rooms on audio amplifiers by LEAK, GOODSELL 


ACOUSTICAL 


Send for 


ROGERS and ARMSTRONG 


illustrated brochure 


B. K. PARTNERS LTD. 


Lendon, W.! 


22% Regent Sc 


(Entrance Honever St.) 


‘Phone: REG 7 


Assembly 


SPECIALISED LOUDSPEAKER ENCLOSURES 


H.C 


Corner Horn 
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C. R. I. ISOLATION TRANSFORM | BAND } T.V. convere* ars 
j Guitable al! T.V. makes. TRF. of Superhet 
. Hester/Cath< 4 Ready wound coils, B.V.A ben, br componente, 
— . Te « . acu punched chaseis iroult diagram, wiring plans 
Type A é hea . lings. Ratio 1:1 oS giving ac an 1° F KIT tor maine operation 200-000 ¥ 
10/6 each With Tag AB ABOVE lees POWRR PACK Requires 200 © 
‘ 10/6 each Panel and Ome H.T. 643.10. L.7., 82/6 
¢ 10/6 each Bolter Tags PUNCHED CHASSIS and WOUND COILS, com 
10/6 cact ponent list, cireuit diagram, wiring plans, only 19/6. 
10.6 each 
t * 12'6 enact TV PRE-AMP. Channe! |. Midget Chassis 4f « 2) 
Type B “ 4 Multi Output with EFé? or 6F1S valve, coaxial lead, Rolling 
‘ i t has two taps which plug and Octal plug Ready for use. Brand new 
shies Cathode Ka ALL WAVE RADIOGRAM CHASSIS Sperial Puen, BE) 
f ~ Panel 81/- eact THREE WAVEBASDS FIVE VALVES obte 
Tyye y apediy’ sanctormet tor mit 16 m.—-80 m LATEST MULLARD Volume Controls 80 .;\’, Coaxial 
t ulling « ' Input 250 + 200 m 0 m BCH4, BF4i, BRO4 
0 }-2)-24 volte at 2 amps L. W 0a O00 EL4l, Rx Long spindles (Cuarar Semi-air spaced Poly 
A 17/6 ea 12 month Guarantee, with 10in. P.M. Speaker, A. teed | year All values thene tnaulated jin. dia 
A : lividus xed 200/250 v. 4-way switch. Short-Medium-Long-Gra 10,000 ohms to 2 Meg Stramied core 
h relevant data A.V. and Negative feedback 4.3 watts. Chas No fw. &.P.4w. D.P.Aw Lowses cut 50 9d 
L3gte jin thin. Glass Dial 10 « 4pin., horizonta 3/- 4- 4° STANDARD 7 
RESISTORS. Ali values hms to 10 mng., j we, 45 or vertical available. 9 Pile Lamps, Four Knobe EXT. SPKR. TYPE @/- jin. Coaxial 
t Ne *..1 Walnut of tvory, aligned and calibrated Chassis COAXIAL PLUGS - DOUBLE SOCKET 1- 
HIGH STABILITY 2 Preferred values 100 solated from mains. PRICE @10/15 Without SOCKETS OUTLET BOXES a6 
l0in. Speaker, £9/15/-. Cart. & Ins. 4 T.V. AERIALS. land I ‘all channels in stock. Indoor 
' WIRE-WOUND RESISTORS 13 lott type lav. T., 19/6. 
5 16 BAND Ill, indoor type. 7 
j t >. BALANCED TWIN FE ' a . MO or 2000 
1/9; 1 23 TWIN 80 04. 74. 80 chime 
WIRE-WOUND POTS. 3 w, .TT LAB. ‘cOLVERS BtO 
“ 1 ' 


D 
50 CHM COAXIAL CABLE §4. per yd. jin. dia 
TRIMM. , Ceramic, 50, 56, 70 pf., Od. 100 pf., 150 pf, 
; om “B 606 pt »O pt 1 


r 


‘ co K, 10 enta ure —_ on stranded @4. yd 
K., Sic os x. 4 56: 109 K.. 6 RADIO SCREWDRIVERS 
b WW EXT SPEAKER MAINS TESTER SCREW ‘ven, 56 
Meg. 3 CONTROL \° 2 - 
OP TRANSFORMERS. ti Duty 50 mA., 4/6. Ditto £2 
MAVORMERS. 7 Dty 10 mA 46 Duta Ivera7 TESTED FULL PICTURE £2} 
' 3/9. Miniature 364, eto, 3/9 
LF. CHOKES ' ¢ 4., Bi-; 25/20 HW. WOsIee oy SOLDER, 60) #), 8 «wae. G4. owe. 
\. 116 0 mA., 12/6 re 
MAINS TRANS “mA tapped 4v. 4a ALL BERN RDS BOOKS IN STOCK 
apped 4 . 0-0-250. 21 /« CONDENSERS. New stock. 061 mid. 7 kV. T.OL., 66 
< Ditte, 12.5 kV., OG; 2 pt Micas .| Tubular 
nd TRANS Oo mA. 6.3 ¥, 2 a, 18/6 0 ¥. O01 to Ol mid f Le; 25 Ve: 519: 
HEATER TRANS. 1s pr 00/250 v. 6.3 ¥, 1) amp - O4.; 1/600 » 3; 1/1000 +. 3/6. 
? appre ‘ if amp., 8/6 L 4 4 £8 19 6 CERAMIC 00 CONDENSENS. ” v. 2 pt. to o mid, 1 
(Limited period) . . SILVER MICA COON ENSERS. 10%, 500 ¥. 6 pt to boo 
CRYSTAL MIKE INSERT. Famous make, precisior pt ~, 600 pf. to 3,000 pt 
wince . it Lin. Bargain price 6/6 Brand new Plessey 3-speed Autochanger Mixer Unit Di 1%, 600 v. 1.5 pf. to 500 pf., 1/9. 515 pt. to 6,600 
ransformer red for 7, 10 and 12in. Records. Twin Hi-Fi Kial Head pt., Bi 
pina Duopeint sapphire stylus. Plays 4,000 records 
EXT. LS witet socket ff aud paraile! switching prune mounting. Baseboard required 15) » i2)in 
«2 Hoiuht Sjin. Depth Zin. Super Quality, Post tree Vv A L Vv E s 
corrER PLATED AERIAL RODS. in. push fitting A ry SELECTION FROM OUR STOCKS 
FAMOUS MAKE. 3-speed Single Record wnit with ft __ $4 | Bow & Ousrantess 
ABRIALITS EARTH RODS, 4 Accs 37 Turnover Head, each Sapphire Stylus oj i¢ D4 
ALADDIN PORMERS « peorre j 84; Ho. 10d 2,000 records. Starting Switch Setemetionty places 6 vy KATO onoM 
SLOW MOTION DRIVES. | atio ¢ 2 3. Pick-up on records, 7in., l0in. or iin auto Stop 656 76 74 
TYANA. M 00/220 ¥. or 230/250 ¥ Baseplate 12 - 6jin. Height 2jin. Depth ijin. Price po O74 Are lghke 
14 il TYANA TRIPLE Tame. Complete with jetach £7'15/6, post tree , IRS axe | Rov 106 
. 96 6 230/250 v 8 6 ime oKe nro 6AMe 
NEW SOLON MIDGET mon w.. 22/-. IDRAL FOR BSR. MONARCH S-SPEED MIXER CHANGER a 4} oeA7 +444 ay 
KRUCTORS, 200/220 v. or 230/250 + ACOS G.P.37 XTAL HEADS. Baseboard 14 x 12's sare ine Se iaee,| a 
MIKs TRANSF Kat ‘ Height 5jin. Brand new in Makers’ Boxes. £0/10/6, be -¥ / An A, A Eyes 
MAINS DROPPERS pesane 787 snes 6X5 UP4l BLA 
43 00 obras hon 42 4nwe IZAXKT vPro ry” 
LINE CORD . Aes Send Stamp for Pull Valve 12K" 
: way 64 Ysi List AN B.V.A. Types at wore 
LOUDSPEAKERS P.M. 3 OHM 1961 Low Tae Prices 
" ' 4186 | 
‘ tris h trans. 2] oe By TYPES NEW tae: 
- 30 be anes TUBULAR PES TY 
apy : 246 40 9 23 ad A . 
CRYSTAL DIODE E«.,.3/6 4/400 ¥ 2 3 wei? ¥ - + 02/400 © 
H.R. PHONES Hi-grade A 16/000 v. 4 SCREW BASE 92+ 92/400 ¥ 
HEADPHONES. 4 15 spilled ; 9 TYPE 62 py Rane seer, 1 
( win - an © e " 7 
COPPER er o- wins 100/25 v. B- 16/500 ¥ i 1000/6 ¥ 
SWITCH CLEANER B/D tie 1 Piaia, undrilies 
Twin GANG TUNING CONDENSERS 0005 mid. midget fom grpered ot eted Ass tastion delae poy 
a6 get lese trimmers 6/6; Strong aod soun constr : abe 
anda h trimmers and feet Qi; less trim £4/19/6. CONVERT YOUR RADIO. Paying donk ahr es Ao oe 
oi, 26 alnat finish, drawer front with 7% hah 
- rom ps ol soomnal he and pick-up Press lever 10/6; amt | i tin, 16/6 
RDI N G TA PE start placer High impedance Magnet pick ‘ SENTERCEL RECTIFIERE EMT. TYPE FLY- BACK 
RECO records i0in. or Zin. Auto Stop. Brand new in orivina VOLTAGES. K* kV. 4/8; KAO 82k... G- 
makers’ boxes €4/10/6, carr. tree e kv as 4 kV. 9/8; Ka/l00 4 py 198 
1,200ft. on standard fitting 7° MAIN rire BM. 125 v.60 WA. ia; RMD, 100 mA, 49) 
t KMA, 120 mA RM4 260 ¥. 275 a- 
Plastic reels. Brand new boxed 17/6 - POLL Wave RAlDOn GBLEDION RiDTInAS. 2. « 
SUPERHET COIL PACK 27 6. Miniature size Zs ome “ M3 40 17% 
VALVE HOLDERS Pax. | Oct. 44., BFSO, RASO G4 4 Th 1 High Q dust cored cx a HORT, MED CHAROER Thaksroute Tapped input 209/250 ¥ 
1 Amer, 4 ‘ and 9 pin, Lj- ONG, GRA ewitching Only ~ each with aa a 1 : 4 * 
m ru L DED M . Oct. 64, B7G, BSA, BSG connection diagram and circutt ct Tyiaomeran. , or 196. amp Bh 
wm 16, VORO 26 acked in metal case 7 4 
CERAM BIG, | OFt Ln, B70 with enn | | P.M TUNER COM. KIT 97/. HLF. coil, Avriat sy MIDODT CHORD. 10 11. 0 cach 
19 on 26 Osectitator Transtormers 10.7 Me/s WAVECHANGE SWITCHES 
SPEAKER FRET “ Miaat TYGAN Walnut Detector tcunsioomes and heater choke Wier ’ p. 4-way 9 water 
2i- t. Expanded metal, guid of sit and component list for popular F.M. Tuner bp. -way, 3 p. 2-way 
2 “ e wing four 6AM4 valves and standard tipone tite 1p. G-way, 4p. 2-way, 4 p. Bway 
p. «ey, | p. 19-way 
y] 6 PECIAL CLEARANC 2 6 br wr Wearite PP’ type B/G each. Oomor Midget 
BRAND NE WSUB MINIATURE VALVES pe adj. dust core 3/6 each. All ranges in stock KNOBS, GOLD ENGRAVED. Walnut or tvory 
REACTION COND. 0001, 600%, 0005 mid., 3/6 eact ipin. diam., 1/6 cach Porus Contrast frit 
RF PENTODES Lv. PENTODES laure BKritiiance On-Off,” Ov-On Vobume 
: . vil i. F. TRANSFORMERS Vot.On-0n," 
‘ MULLAI Dt WEARITE TYPE 600. 465 Ke's., adjustable 460- Haas 
\ ‘eavranon {°084% Keis,, size 3) < 14 « 1ite., 10/6 pair ML. Orem 
a : LSOTAX MIDGET IF .«, size) « 1 « Zin. BO pair Ditto, not engraved, 1/- each 


We have no connection with any other firm Please address al! correspondence correctly as below. 


RADIO COMPONENT SPECIALISTS oases imp pam me nae 
‘Phore THO 1665, after 6 p.m. 4198. Buses 133 or 68 pass door. 48-hour posta! Service 6d. 1 orders post free. €.0.D. Service I/« 
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GO E (RADIO) LIMITED 


Phone: GERRARD 8204/9 


Cables: SMITHEX LESQUARE 


"3-34 LISLE STREET, LONDON, W.C2 


Special Offer 
Brand New 
T-350XM 


TRANSMITTERS 


These magnificent 350-watt Transmitters 
manufactured by the Technical Radio Co. 
of California, U.S.A., are offered at a 
fraction of their original cost. 


Frequency Range: 2,000-20,000 Ke/s. 
Power Output: Radiotelegraph 350 watts. 
Radiotelephone 250 watts. 


Frequency Control by Built-in Master 
Oscillator or Crystal Multiplier. 


Mains 210/250 volts, 50-60 cycles. 


Size: 584in. high. Gross Weight : 
l6in. wide. 967 Ibs. 
24tin. deep. 

Shipping Capacity: 44.6 cu. feet 


Comprising :-As Shipped In Manufacturers’ 
Original Sealed Transit Cases. 


Case |. Transmitter Case 2. Speech Amplifier 
725 Ibs. 82 Ibs. 
36 cu. feet 4.7 cu. feet. 
Case 3. Low Voltage 160 Ibs, 
Power Deck 3.9 cu. feet, 
and Modulation Transformer. 


The whole Transmitter complete with all 
Valves, full instruction books containing 
complete circuits, wiring and technical 
data, ready for immediate shipment. 
PRICE UPON APPLICATION. - 
SIDE PANELS REMOVED 


aie 
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(RADIO) LIMITED 


GERRARI 


W.C2 


WE PURCHASE ALL TYPES OF 


TRANSFORMERS. 


250 volcs at 24 amps 


Input 230 voles 50 cycles 
35/50 amps 
75/80 ohm 


These transformers will 
regulate 50 cycle A.C. mains between 1865 and 
Price £12/10/- each 

HEAVY OUTY L.T. TRANSFORMERS. 
Output 17.75 voles 
Brand new and boxed, 72/6 each. 


COAX CABLE. 80 ohms, 7id. per yard; 
12 yds. 6/6. Twin feeder 80 ohms 9d. tt ig 


VARIAC TRANSFORMER. 


Few only of 


on three ranges. Meter is a 2jin. | m/a. move- 


ment. Operation from 2 vole 50 cycle 
mains. Housed in woocen instrument case, 
size i4in, x Bhin. x Yin. Complece with all 


vaives and supplied as new, 79/6 each 


WANTED 
All types communications receivers 
test equipment, components, and valves. 


9 6. 250 microamp, 3jin., 


brand new, 


6. 


AVO ELIMINATOR 


VS70, and 1.4 volts 


POWER PACKS. 
input 230 volt A.C. Output 90 voles, 
Supplied brand new 
in bakelice case, fully fused, 39/6 each. 


bil 


these superb transformers Specification: Large or small uantities, hizhest 
0-270 voits, 20 amps. Size i4}in. dia. x 10in. . id ¢ . . 
Price £35 each prices paid. 

100 MICROAMP METERS. 2tin. flush COMMUNICATION RECEIVERS 
rrounting meter, scaled 0-1500 yards, firse- MARCONI! CRIOG RECEIVERS Fre- 
grade instruments, brand new and boxed, coverage 60 Kc/s-30 Mc's on six bands 


nord, ncy 


0-500 Kc/s. Two R.F. and three IF 
stages Variable selectivity, crystal filcer, 
£.000, 3,000, 1,200. and 100 Ke's. Self 


4 


MIDGET REVERSIBLE 


ifin 
AVO CASES 
universal AVO minor, 7/6 each. 
AUTO TRANSFORMER. 
24 volt 
TELETRON BAND ili 
Complete kic of parts, €2.8. 


MOTORS. 
operation on 6, 12 or 24 voles D.C. Size 2in. x 
ideal for model makers, 10/6. 


For 


Brand new leather cases for 


0-1 10-200-220- 


150 watt, brand new, 21/- each 


, CONVERTOR. 


No. ! 
620/0/620 voles, 250 mi/a., 


and 375/0/375 voles. Two 5 volt 


Brand new 39/6. 
No. 3 Primary 200/250 


amp and 5 vole }amp. Only 29 
No. 4 
Secondary 4 vole 14 amgps., 
i} amp., only 10/6 each 

No. 5 
2,000 voles 5 m/a 


$00/0/500 voles, 250 m/a., 4 volt 
3,000 volt insulation, 22/6 each 
No.7 


2 amp. tapped 4 volt 
vole, 16/4, 


TRANSFORMER BARGAINS. 
Primary 230 voles 50 cycle. Seconda 
tapped 550, 


Ample space for 6.3 volt windings, 


ings 
42 6. 

No. 2 Primary 230 voics 50 cycle. 
5/0/5 voles 


5/0/5 voles and 5/0/5 voles at 5 amps. 


voles 50 cycle. 
Secondary 350/0/350 vole 180 m/a., o.3 vole 4 


Primary 200/250 voles 50 cycle. 
and 6.3 voles C.T. 


Primary 230 vole 50 cycle. § d 
ideal for scope, 14/6 each. 
No. 6. Primary 230 voles 50 cycle. Secondary 


Primary 250 volts 50 cycle. Secondary 
250/0/250 voics 80 m/a., 6.3 vole 4 amp., 5 vole 
16/6. Ditto wound 350 


/0 550 


3 amp. wind- 


Secondary 


6 each. 


iL. supply for 
200/250 volts A.C. Supplied 


operation on 
in absolutely 


mint condition, calibration and sensitivity 
checked, £30 each. 
R.1ISS RECEIVERS. Frequency coverage 


18.5-3 Mc/s, 1500-4600 Kc/s, 500-200 Ke/s and 
200-75 Kc/s on five bands. Brand new models 
in original transic cases, €11/19 6 each. New 
models but having slightly coiled oucer cases, 
49/19/46. A combined power unit and audio 
output stage for the above receiver, for oper- 
ation on 100-200-250 volts A.C., 79/6 each 


ALLICRAP TER $27 RECEIVERS. 27/143 
Mc/s., A.M./F.M., 110/230 volt A.C. operation 
Perfect condition, £35 each 
VALVE VOLTMETERS No. 2. 
previously advertised, £17/10- each 
METER SWITCHES. Standard “ Yaxley ” 
type 8 bank, single pole, 9, |! or 12 way, 7/6 each 
SMOOTHING CHOKES. American potted 
ty * Collins,” 8 henry 100 m/a., res. 160 ohens 
HY Ex-Admiralty 10 henry 275 mia, 106 
1 henry © mi/a., 
B.S.R. MONARCH RECORD CHANGERS. 
Lacest model, three speed, brand new and 
boxed, £7.15.0 each. 


Few lefe as 


4 amps. C.T., 


COLLINS TCS TRANSMITTERS. 
quency range on three bands |.5-12 Me/s 
2 1625 P.A. stage, 1625 buffer, 1625 modulator 
stage, 3 12A6 oscillator stage. Radio tele- 
phone or radio telegraph. Place and aerial 
current meters. Calibraced V.F.O. and 4 
Xtal positions. Supplied in brand new con- 
dition, C25 each. 


| or 15 voles | amp., 9/9; 3.5, Vor! 


INVITED RECEIVERS AND TEST GEAR 
® | [CAMBRIDGE UNIPIVOT GALVANO. HALLICRAFTER POWER UNITS. 
DEAF-AID UNITS , METERS. A few only of these instruments Brand new and boxed. {2 volt D.C. input 
An exceptional offer of new deaf-aid units at a fraction of original cost. Specifications: Output 250 volts 70 m/a. (supplied by vib- 
made by famous manufacturer. Complete Moving coil movement, F.5.0 0-50 rator unit) and 350 voles 165 ry 4 (supphed by 
with three sub-miniature vaives, crystal mike, microamps, res. 50 ohms, 3in. mirror scale rotary transformer.) Complete with smooth- 
volume and cone controls etc., less only with knife edge pointer. Dia. 4in., depth 2in ing and send/receive relays. ideal for portable 
outside bakelice case, 19/6. Dicto less mike, Supplied brand new and tested in leather or marine transmitter/receiver, 62/ 
126d. Miniature ear-pieces to match, 3/6d. carrying case, £3/19/6 each. . —_—— 
A —| plug, 44. DEAP-AID + eye All areot new and boxed. 0-50 m/a., 
rand new equivalent} | 1 INSERTS. A_ 2in. square, F/M., M/coil, 7/6; 0-100 mi/a., 2hin 
to DF70, 2/6, holders 6d. each eaf-Aid| | Sie Chek Conatioces reel mike, ideal for | found, F/M., M/coil, 9/6; 0-(50 m/a., Zin. square, 
Pots, | megohm wich switch, 1/- each. tape recorders, amplifiers, etc., 4/6 each F/M., Micoil, 7/6; 0-200 mi/a., 2in. square, F/M, 
() VOLT ROTARY TRANSFORMER, | WESTERN ELECTRIC HANDSETS. Scan- | [7/<0!l. 0-300 » ales tS. eens, oA” 
input 12 voles D.C., outpuc 190 voles 65 m/a. dard P.O. type, 12/6 each 0 were hs 
Jea running electr : razor or radio ‘roe ; 7 § OF omp.. Site. gar Hy ie Be 
ba! for running ’ : 6; 0-10 am 2gin round, coil, 12/6. 
car b Cc lecel losed rT] DON MK. V FIELD TELEPHONES. |) P- 
grey coon 6 oa a ee A pair of these telephones will give communi-] | A-C. VOLTMETERS 50 CYCLE. 0-15 voics, 
cation between any two points. Supplied in] | 24m. round, F/M., Myl., 6/6; 0-20 voles, 2hin 
BRAND NEW SLECTROLY TICS new condition, complete with handser,| | round, F/M., M/l., 9/6; 0-300 voles 2hin. round 
68 mfd. 450 v., 1/9; 8-8 mid 4 ee buzzer, bell, key and headset and instructions,| | F/M., MI is). 
8 mfd. 500 v., 2/-; 8-16 fd. 450 4 } . 
16 mid. 450 v., 2/9; 16 16 mid. 510 “ 43, {.--*- MARCONI BAND Ill CRYSTAL CALI- 
16 mid. 500 v., 3/3; 32-32 mfd, 350 v., 4/3; INSTRUMENT POTENTIOMETERS. BRATORS. Frequency coverage 170/240 
32 mfd. 500 v., 3/9; 32-32 mfd. 450 v., 4/6; Brand new American type 10,000 ohms., Mc/s. Complete with 5 m/cs. crystal, accuracy 
25 mfd. 25 v., 1/6; 16-16-86 mfd. 350 v., 3/3; Stin. dia, Buile in correction plate, 22/6 each 001%. Supplied brand new in original 
30 mfd. 25 v., t/-s 12-12-12 méd. 275 v., 1/931 | Brand new Colvern type 34in. dia. 50,000 or || transit case with spare set.of five valves, 
50 mfd. $0 'v., 1/9; 100 mid. 12 v.. W165 | 100,000 ohms., 10/6 each €5/19/6 each 
50 mid. 25 v., B/-; 100 mfd. 25 v., 1/6. | 
~ - | [VALVE VOUTHETERS. A barcan cost] | Tee Trip0G) bed ne nATORS 
EAVY DUTY VOLTAGE REGULATOR | linstrument measuring 15/200/500 volts O.C.}| | cion manual and heres 25. TOSI. 


ditto 435. 
a. naa RECEIVERS. Few left in good condition 
65 - each 


ROTARY CONVERTORS. input 24 vole 
D.C. Output 230 volts 50 cycle 100/150 watts 
Supplied in perfect condition, €4/12'6 each 


LF. TRANSFORMERS. 465 Ke/s., Standard 
size, 7/6 pair. 2.1 Mc/s lf Ts. Miniature type, 
2/- each 

AMERICAN POWER RHEOSTATS. Brand 
new and boxed. 8 ohm. 3.3 amp., 7/6; @ ohm 
2.5 amp., 7/6; 60 ohm. 1.3 amp., 7/6; 90 ohm 
74 amp., 7/6; 200 ohm. .35 amp , 5/6. 


H.R.O. 6 VOLT VIBRATOR SUPPLY 
UNITS. Oucput 165 volts 60 m/a., 6.3 voir 
3} amp. 65 rectifier, choke and condenser 
smoothed, 29/6 each 


BATTERY CHARGING EQUIPMENT 

Transformers. 200/250 volts input. Output 9 
volts | Samp 

12/6; 3.5, 9 or 17 voics 2 amp., 14/3; 3.5, 9 or 
17 voles 4 amp., 16/6; Rectifiers, full wave and 
bridged. 12 volts | amp., 5/6; 12 voles 2 amp 

11/3; 12 voles 3 amp 2/9; 12 volts 4 am 

14 3; 12 volts 10 amp., “yb; 74 volts | amp., 

24 volts 2 amp., 17/6; 24 volts 3 amp., 7 ‘. 
Complete kit of parts for a6 or 12 volt 4 amp 
charger, supplied complete with cabinet and 
meter, 52/6. 


VALVE BARGAINS. 6F6 1/9; SP6I 2-; 
6V6 6/6; VUIII 1/9; GUT 4/6; 5Z4 7/6; EASO 
1/9; EF36 4/6; 5U4 7/6; GAGS 4/-; EBC33 6/6; 
PEN46 4/6 


INDICATOR UNIT TYPE 96. These in 

dicator units contain a VCRO7 CRT, 6 SP6! 

3 VR54, | EASO and thousands of components 
4 


Suoplied brand new, 


Fm ae RECORD AMPLI- 

_— = al A push-pull 

giving 8 warts 

output. For operation on 

rs 200/250 volts A.C. Stan- 

dard gram input, output 

ae? matched to 3 of 15 ohms 

ys Tene and volume con 

trols Complete valve line-up; 65N7, 6V6, 

6V6, 5Z4. Supplied in an attractive desk type 
cabinet, brand new, 

HOURS oF SOUR fred om 


Thursday | om. O all day Sacurde 
PLEASE PRINT NAME AND ADORESS CLEAR. 
LY, ALSO INCLUDE POSTAGE OR CARRIAGE 


| ON ALL ITEMS 
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PROOPS sos. i>. the Walk-atound Shop 
2-METRES ! 


RECEIVER TYPE R1392 
FREQUENCY 95-150 Mc/s (2-3 METRES) 


AIR TESTED 15 VALVE SUPERHET 


Valve line up: Ist and 2nd R.F. Amp VR.136 (EF.54): Ist local oscillator VR.65 

(SP.61); 2 Oscillator Multipliers VR.136 (EF.54); 3 LF. Amp V.R.53 (EF.39): 

A.G.C. 6Q7; Output 635; Muting VR.92; (EA50); Noise Limiter VR.92 (FA.50): 

B.F.O, 637; Mixer VR.136 (EF.54); De Mod. 6Q7 

Slow motion Tuning over 95-150 Mc/s or can be Crystal controlled. 

Power supply required: 240-250 volts at 80 mA 6.3 volts at 4 amps. Size 19” « 10” 
10° Standard Rack Mounting. PRICE €6. 19.6. Complete with valves and 

circuit diagram. Packing and postage 17/¢ 10/- returnable on packing case 


MAINS POWER UNIT TYPE 234 USED WITH R1392 and R1192 


With change-over link. Double smoothed. Input 200-250 volts 50 cycles. Output 
240 volts at 200 mA, 6.3 volts at 6 amps. with volt-meter 0-300v Reading Input 
and Output voltages. Size 19” « 10” x 64” Standard Rack Mounting. 


PRICE €3. 10.0. Packing Postage 7/6 (limited quantities). 


RECEIVER TYPE RI132 


FREQUENCY 100-126 Me/s. 11 VALVE SUPERHET 

Valve Line Up: R.F. Amplifier VR.65 (SP.61); Frequency changer VR.65 (SP.61): 
Local Oscillator VR.66 (P.61); Stabilizer VS.70 (7455) 

4} 1F. Amplifiers VR.53 (EF.39); B.F.O. VR.53 (EF.39); Detector VR.54 (EB,34): 
A.F. Amplifier VR.57 (EK.32); Output VR.67 (6J5). 

Switchable A.G.C. and A.V.C. Variable B.F.O. 

Circuit diagrams with units. Easily converted to cover Wrotham Band. No 
alterations to wiring required. Conversion Slugs and instructions. 5/- Extra 
Size 19” x 10” « 10". Standard Rack Mounting. 

PRICE @3.7.6. Packing and carriage 15/-. 10/- returnable on Packing Case. 


REFLECTOR in bakelite case 


FL& RADIO FILTERS with PL 55 and fitted with small bayonet cap holder 
JK 26, plug and socket. Size 2#in.x 3in. x 24in 


Size Sin. in diameter by 3in. deep 
10/6 cach. 1/6 Post and packing 


2/6 post paid 


Make a miniature POCKET RADIO 


Incorporating high “Q” technique THE COMPLETE KIT OF PARTS 
using the New Ferrite rod. Made includes a Type OL10 Hearing Aid (with 


Crystal microphone) in perfect working order 


possible by simple conversion of an 
ex-Govt. Hearing Aid. 

Technical Details. A Germanium 
Diode Detector circuit followed by 
the existing 3 valve Amplifier, giving 
adequate amplification throughout 
the medium wave band. 

This conversion can be carried 
out in approximately 30 minutes. 


SEE and HEAR this Miniature 
POCKET RADIO demonstrated. 


with miniature ear phone and moulded car 
insert attached: ferrite rod, germanium diode 
components, circuit diagram and full instruc 


a Price €2 G68. OG. post paid 
ALL COMPONENTS SOLD SEPARATELY 


Deaf Aid Unit with earpiece 0 
Plastic Ear Mould 
Ferrite Rod 
Conversion Components 
Batteries 1.5v. L.T. (Type D.18) 
Ov. H.T. (Type 8.119) 


NOTE As the crystal microphone is 
used in the Pocket Radio, it can, if desire 
be used as a general microphone and it does 
not require a matching transformer 


All these fine offers are on display at > 
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commemorate their Ist Anniversary ww west ors 


ABSORPTION WAVEMETER TYPE 62 INDICATORS 


Easily converted to 2 metres Ideal for conversion to 
a ‘a . . | oscilloscopes, T.V. units, 
or 70 cm. In Copper-plated etc. Containing V.C.R.97, 
metal case 34° x44" x 5}" with | 12 VR.91 (EF.50), 2 VR.54 
dial calibrated 0-100 and 80V (EB,34), 3 VR.92 (EA.50), 
Neon Tube. Coverage approx. | 4 CV.118,. Slow-motion 
190-210 Mc/s. New. dial, 13 Pots and scores of 
useful components. Size: 
| 84" «114°» 18". New in 

wooden packing case. 


43. 10. 0. carriage 7/6. 


6/6 each post paid. 


R.F. UNITS 
R.F. 24 20/30 Mc/s Switched 
Tuning Valved 9/6 ea. 


R.F. 25 40-50 Mc/s Switched 
Tuning Valved 9/6 ea. 

R.F. 26 50-65 Mc/s Variable 
Tuning Valved (Dials Damaged) 
1S/- 

Packing and postage 2/- ea. 


RECEIVER UNIT Ex-TRII43A. 


Suitable for conversion 
to 2 metres and F.M. 
Wrotham. Circuit dia- 


gram free 


Price—less valves, 
9/= post paid 


AMPLIFIER UNIT Ex-TRI143A..—-A 3-stage trans- 
former coupled amplifier. Push pull VT52s output to 
modulate push pull VTSOls. Circuit diagram free 
Price, less valves, 4/6 post paid 


LLECTROSTATIC LOUDSPEAKERS 

High fidelity Electrostatic Tweeters 3,000 to 20,000 
cycles. This loudspeaker is essential when receiving 
F.M. transmissions or reproducing high quality 
recordings and TV sound. 20,000 cycles response- 
10db 

Type LSH_ 75 size 3” x3” x }” Price 12/6 post paid. 

Type LSH 100 size 5” x 4” x }” Price 21/+ post paid, 


TRANSMITTER UNIT Ex-TR1143A.—Suitable for 
conversion to 2 metres, Circuit diagram and coil con- 
version details supplied free. Price, less valves, 
5- post paid 


A SELECTION OF EX-GOVERNMENT SURPLUS VALVES 


1A3 4/6 ea, 6F7 6/6 ea 6SN7 6/6 ca FW4/800 9/— ea VT52 (EL32) S5/- ea. 
1A5 4/6 6G6 5/6 ,, 6SQ7 7/6 ,, PEN46 1/- VTSOL(TTII) S/- ,, 
3 B24 2/6 ., 6H6 2/6 ,, 6V6G 6/6 ,, VR53(EF39) § VUI 2/- ., 
hoa 7/6 ” o- a we » 66 Metal 8/6 ,, VR55 (EBC33) 7 446A 25/- ,, 
6AG5 66 |. 6L6 Ct 1/6 ., 6X5 Ti~ 9 VRS56 (EF36) 5/- , TI3A a6 ,, 
6B7 — 6L7 6/- ue 12J35 S/- ., VR65 (SP61) 3/6, 807 U.S.A, 6/6 ,, 
6C4 ie 6SA7 | el 12SJ7 Metal 5/- ,, VR6SA (SP41) 2/6, 866A 10/- ,, 
6C5 s/- 6SJ7 The 12SH7 Metal 5/- ,, VR9I (EFSO) § 954 2/6 ,, 
6F6.GTG 7/- 6SK7 5/6 ,, 12U5 ‘ 5 VRI35 5/- 9004 3/6 ., 
All above prices post pala 
Plug and socket, 3 pin, waterproof, 5 amp. Suitable for Cathode Ray Tebe type IBP1, with mu-metal screen and base. 
caravan or trailer. 1/6 per pair post paid. 3 in. short persistence tube. 22/6 p.p. 
Jones type plug and socket 6-way. 1/9 per pair post paid. Hand Generator (ex-Dinghy Transmitter) 28V, 175A and 
Selenium Rectifiers 125V. 80mA Chassis cooled | in. x1 in. OV 40mA output. Containing useful reduction gearing, 
Lin. 4/3 post paid housed in strong aluminium casting. Can be used for hand 
Microphones E.M. with switch, Boxed, new 1/6 p.p. bench grinder, basis for megger, etc, Generator can be 


converted to mains motor, 15/- p.p. 
Mains Motor, 220-250V a.c./d.c. Spindle 4 in. extending 
1 in., 13/16 pulley with v groove at 4 fy. Overall length 


Alarm Bells, U.S. manufacture. 24V d.c., 34 in, dia. Stout 
aluminium casting. New, boxed 6/- p.p. 


Rectifier Unit, containing half wave 12V 4A selenium 84 in., dia. 34 in. Base plate 4 in, square, 4 hole fixing 

rectifier | in. dia. housed in Bakelite case, size 2} in. x 1} in. » 15/- p.p 

izin. 1/3 p.p. 3 Bank Toggle Switches, 5 amp. in Bakelite housing. Ref. 

Yaxley type Switch, Base mounting 2 pole, 5-way, 4 bank, 5C/544, 2/-p. p. 

6in. spindle. 3/- p. p. 25-Way, 2 Bank Switch. Contained in metal case 9 in, * 6 in. 

Aerial Rods, 12 in. x4 in. sections, copper plated. 2/3 «24 in., with two 12-way terminal blocks. Useful for 

per doz. multi-test meters, model control,etc. Type 5D/460, 7/6 p.p 
. MOTE : Orders and Enquiries to Dept. ‘W.’ Shop hours : 9 a.m. to 6 ¢.m Thursday : 9 a.m. to | p.m OPEN ALL DAY SATURDAY 


PROOPS BROS. LTD. The Walk-around Shop 


OTTENHAM COURT ROAD ~~ LONDON Ww. Telephone ; LANgham 0/41 
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COMMUNICATION RECEIVER TYPE P.C.R.2. Made by 
Pye, Led., for the Armed Forces. 3 wavebands: 12-49 metres, 

-400 metres, 800-2,100 metres. Slow motion tuning dial. Brand 
new, tested before despatch. £7/10-, carr. 7/16. POWER PACK 
for same, A.C. mains, built as for R.115S and R.1132A Rec eivers 
44/10)-, carr. 7/6. See below. 


& 6 Brown 
AUDIO AIDS 


Handphones with indi- 
vidual volume control. 


R.A RECEIVERS. in perfect condition, £3/17/6, carr. 7/6 
RASS RECEIVERS. Condition as new. Limited quantity only 
Fully costed before despatch. £8/10/-, carr. 10)- 

RAISES AND R.1132A POWER PACK AND ouTPUT STAGE 
Completa with speaker, builc in attractive, p d Bin 

speaker cabinet. Ready to use for A.C. mains. This unit can be 
used for either receiver without alteration. €5/10)-, carr. 7/6. 

| MILE TWIN DON “6” TELEPHONE CABLE, £5 per mile 
also § mile Dicco, 25'-, plus 12/6 carriage per mile and $/- per 4 mile 
BSELLING-LEE FUSE HOLDERS. Type (\0H/376). New and un- 
used. €1 per dozen, or 2+ each 


Ideal for use with church 
and cinema deaf aid instal- 
lations or for individuals 


with impaired hearing. 
They provide the essential 
clarity of reception when 


listening to Radio and T.V. ‘ i 
WAVEMETER CLASS D. Frequency band covered: 1,900 kes 
to 8,000 ke's (158-37.5 m.) in ewo ranges, 19,000 kc/s-4,000 kc/s ie ” of 
and 4,000 kc/s-8,000 kc’s. in perfece working condition, £8/5/-, Send for Brochure “ W" o 
a 2 all types available. If desired, 
20 WATT &.C.A. AMPLIFIER: For mike and Gram. A.C. mains ven on selection 
200-250 v.; 2-6L6's in push-pull; input imped. 250 or 30 ohms; output advice is give 
imped, 500-400/'5/7.5,3 ohms. This model is undoubtedly one of the of type most suited to in- 
finest amplifiers ever produced. Brand new and costed, limited quantity 
only. Our price only £16/10/-, plus 10)- carriage. dividual needs. 
50 WATT AMPLIFIER, EX-GOVT. With 4-KT66's in paralleled 
pith-pull. Scandard 200-250 v. mains input, A.C. Output impeda: ce - be 
vO) ohms line. For high imp. gram. and mike input. Bass boost contrul 5. G. Brown provide Headphones and asso 
ficced. This excellent quality amplifier is housed in a strong metal case 
and is ready for use. Terrific performance. Bargain value , carr. paid ciated equipment for all known purposes. 


CRYSTAL CALIBRATOR BY MARCONI! INSTRUMENTS. 
NO. 5, MK. I. Brand new and unused, complete with set of 5 ' 
spare valves, operation manual and aerial. Frequency range: 52 ? 


90 Mc's with 9 fixed frequencies: 52, 56, 60, 65, 70, 75, 78, 84 and 
90 Mc's, Accuracy: One part 10/4. Our price €7/9/6, carr. 10 SHAKESPEARE STREET, WATFORD, HERTS. 
CRYSTAL CALIBRATOR BY MARCONI INSTRUMENTS . P 124 

NO. 6, MK. 111, Brand new and unused, complete with spare set of elephone: Watford 72 

5 valves and operating manual, Freq. range 170-240 Mc/s. Accuracy 
| part in 10,000. Our price £7/9/6, carr. 10/- 


RECEIVER TYPE 109. In good condition. Freq. range |.8-3.5 Mc/s 
and 3.9-6.5 Me's continuous. Designed to operate on 6 v. battery 


Limiced quantity only, £476, carriage 10)- 4 Oo L D E Q ] N G 9 


HEAVY DUTY L.T. TRANSFORMERS: 230 v. Pri. 50 cycles 5 
Sec, 12 v. @ 70 amps, €4/5)-, carriage paid. DITTO Sec. 15 v. @ you can’t beat a 
60 amops., sane price . 


PHOTO-ELECTRIC MULTIPLIER CELLS. Type 931A. €2'10/-, 
Also 931A complete on chassis with multiplier network and 
2 P bia valvehoiders, etc., £3/10'+, p.p. 2/- 


MARCONI EX-GOVT. WAVEMETER TYPE W.i}I0. 
Coverage |55-239 Mc's continuous. Complete with chart and tes: 

70 / - 
post free 


prods, As new, €5/19'4, carriage 8/6 


CONDENSERS. 2 mid. 7.5 kv. working ac 15 kv. Test (Dubilier) 
Brand new, €2/10- each, carr. 5/- 


AMERICAN ESPEY “ MODEL 100" ALL-PURPOSE TEST , 
METER. 7 D.C. volt ranges, 3 v.4,000 ¥ a 20,000 and |,000 ohms Balanced grip 


per volt. 7 O.C. current ranges, 12 amps.- microamps. 7 A.C . 

vole ranges, 3 v. 6,000 y, ac 1,000 ohms per volt. 3 resistance ranges, soldering gun 

0.6,000 ohms, 0-400,000 ohms, 0-60 meg. 50 microamps, 4in. scale n k bi 

meter. in perfect working condition, tested before despatch 

Complete with chart, test prods and batteries. 212, p.p. 3/6. in unbrea able case 


BRAND NEW CERAMIC V/HOLDERS: 613, 96 each; 832, 
66 each; 805, 5) each; 1/0, I+ each; B9A, 1/3 each; B4D, 6/6 each 


Can be used intermittently without over- 


MASTER CONTACTOR MK.1!I, REF. 10A/10994, 24 v., new and heating. Easy soldering on hard-to-reach 
unused. 10/6, p.p. 2 jobs. Heats instantly—ready for action 
AMERICAN TU-9-B UNITS. Good condition. €1, carriage paid in 6 seconds. Permanent alloy tip—lasts 
AMERICAN H.F, SIGNAL GENERATORS TYPE 122A. inpur inde . ; , » & e 
110 v. A.C. Freq. range: 6-15 Me/s, 150-230 Mc's. New and ‘honed indefinit« ly with normal use, Weighs only 
Price £25, carr. 15 24 oz. Special loop for hanging. Available 
SELENIUM METAL RECTIFIERS BUILT TO SPECIFICATION. ALL in 110, 200/220, 220/250 v. for A.C. only. 
TYPES AVAILABLE FULLY GUARANTEED. VERY GOOD DELIVERY 50/60 cycles (60 w.) 
COMPETITIVE PRICES. MAY WE QUOTE YOU! K3/ AND ka] | ee a 
SERIES STILL AVAILABLE FROM STOCK The ideal tool for any RADIO — T.V. — TELEPHONE 
MANY OTHER LINES IN STOCK. YOUR ENQUIRIES HESHAING op AMATEUS 
INVITED. TRADE SUPPLIED. ONE YEAR'S GUARANTEE 
15 LITTLE NEWPORT ST., LONDON, W.C.2 rate owwoworss §, KEMPNER LTD. 
os » W.U.4. 
ADJOINING LEICESTER SQUARE TUBE STATION 29 Paddington St., London, W.1. 


Phone : HUNTER 0755 


GERrard 679% 1433 
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“MUST 


8C.410 .MODULATION TRANS- 
FORMERS. Brand new spares for this 
famous American Transmitter In 
Maker's Original Cases. ONLY €5 each 


RF UNITS TYPE 26. For use with 
the R.1355 or any receiver with a 6.3 v. 
supply. This is che variable tuning unit 
which uses 2 valves EFS4 and | of ECS2 
Covers 65-50 Mc/s (5-6 metres). Com- 
plete with valves, and BRAND NEW 
IN MAKER'S CARTONS. ONLY 29/6 


each 


PYE' 45 MC/S LF. STRIP. Ready 
made for London Vision Channel, this 
5-stage strip contains 6 valves EFSO and 
| EASO Supplied with circuit and 
details of very slight mods. required. 
BRAND NEW, NLY 69/6 or less 
valves 50/- 


TRANSFORMERS. Manufactured to 
our specification and fully guaranceed 


Upright mounting, fully shrouded, 
normal primaries 

. v.0-425 v. 250 mA., 6.3 v. 4 4., 
63 v.44, 5v. 34. /-. 

350 v.-0-350 v. 160 mA., 6.3 v 64, 

63 ¥.34a,5v. 3a, 476. 

350 v.0-350 v. 150 mA., 6.3 v. 5 a, 

0-4-5 v. 3 a, 37/6. 

250 0-250 v 100 mA., 6.3 v. 6 a, 

Sv.3a 

250 v Sao vy. © mA. 63 v. 3 a, 
Sv.2a ! 

Please add 2/— per transformer postage. 
TRANSFORMERS, FILAMENT. 

6.3 v.24. 7/6, 6.3 v. 3a. 10/6 (postage 


1/-) 


TRANSFORMERS, EHT. 
mounting 


EHT for VCR97 Tube 2,500 v. 5 mA. 


Upright 


2 v.02 v. Lia, 2.024.224. 42/6. 
EHT 5,500 v. 5 mA., 2 v. | a, 79/6. 
EHT 7,000 v. 5 mA., 2 v. | a, 69/6. 
EHT 7,000 v. 5 mA. 4 v. | a. 09/6. 


Please add 2/— per transformer postage. 


TRANSFORMER EHT. Unrepeat- 
able ‘‘ snip "' 250 v. primar poconel 
2,000 v. R.M.S. (approx. 2,660 v r- 
Size 23 «24x 3in. H + din. hg 

panel ONLY 15/- (post, etc., at 


TRANSFORMERS, EX W.D. AND 
ADMIRALTY, built to more than 
50 per cent. safety factor with normal 


A.C, mains primaries. Brand new 
and unused, 330-0-330 v. 100 
4v.3a., 72/6. 


L.T. HEAVY DUTY. Has 3 separate 
windings of 5 v.0-5 at 5 amps., and 
by using combinations will give various 
voltages at high current NLY 39/6 
Please add 2/6 per transformer postage. 


SPECIAL OFFER. 
UT. 


Ex-Admiraity 
TRANSFORMER. Normal 
mains input, output 4 v. 20 amps. 
c.T New and unused, these have 
become damaged, but are still usable, 
the damage being confined to broken 
fixing tugs, and/or broken bakelite 
terminal panels. Formerly sold at 30/-, 
now offered at 17/6 (post, etc., 2/6). 


HAVE”’ 


COMMUNICATIONS RECEIVER R.1155 


famous ex d Receiver known the world 
— to be supreme in w class. Covers 5 wave ranges: 
18.5-7.5 Mc/s., 7.5-3.0 Me/s., 1,500-600 kc's., 500-200 kc/s., 200- 
75 ke/s., and is easily and simply adapted for normal mains use 


Full details being supplied. Aerial tested before desparch 
BRAND NEW ANG: UNUSED IN MAKER’S TRANSIT 
—“, Say et 

jor SHOP SOILED, also tested working 


nc Mal eae wh te Sx’ Sureur STAGE, in black 


metal case, enabling the receiver to be operated immediately, 
7 oe da pluggi ing in, without any modification. Can be supplied 
ak po sony age 36) P.M. Speaker, €5/S/-, LESS 


NG RECEIVER AND POWER 
Send .s. h va" for Moseresed leaflet, or 1/3 for |4-page bookler 


which gives technical information, circuits, ecc., and is supplied 
free with each receiver. 


BAND Ili CRYSTAL CALIBRATORS 


Manufactured by Marconi Instruments. Frequency range |70- 
240 Mc/s. Has directly calibrated dial and incorporates 5 Mc s. 
crystal for accuracy of becter than .001%,. Internal power pack 
for normal A.C. mains operation. Completely self-contained 
in grey metal case size [Sjin. x 10in. x i0in., and ready to 
operate, with spare set of valves, and instruction manual 
In original maker's transic case. BRAND NEW. ONLY 
€5/19/6 (carriage, etc., 10/6). 


RUNNING HOUR METERS 


For checking running time of equipment up to 9,999 hours. 
Operates from normal 50 cycles mains. BRAND NEW IN 
MAKER’ S CARTONS. ONLY 39/6. 


“ALL DRY” RECEIVER MAINS UNIT 


your battery portable uses midget |.4 v. valves of the 
IsLiT4-1 05-984 series, then this will save you pounds in bat- 
teries. Delivers LT and HT from normal mains. Manufactured 
by “ AVO ” for the Ministry of Supply. Fused on mains side, 
BRAND NEW. 
Covers 6.0-9.0 Mc/s. 


and ready to work. Size Shin. x Siin. x hin 
ONLY 39/6 (carriage, ecc., 2/6). 


TERS 


F.S.D. SIZE AND TYPE PRICE 
1 ma. 0.C. ? in. Flush circular 2/6 

i ma, D.C, in. i iach circular (scaled 
v.) 52/6 

TS . Y are ue Flush circular (blank 
scale) 106 
150 ma.D.Cc. . Zin. Flush square 76 
500 m.a. thermo Zin, Proj. circular S/- 
| amp. thermo. 2gin. Proj. circular 66 
3 amp. thermo. 2in. Flush square $- 
4 amp. D.C. 2}in. Flush circular 126 
20 amp. D.C 2in. Proj. circular 74 
20 amp. A.C 2gin. Plush circular 124 
40 amp. D.C 2in. Proj. circular 76 
30-0-30 amp. D.C Car type moving iron Si/- 
50-0-50 amp. D.C in. Flush square 126 

15 voles A.C. 2hin. Flush circular moving 
iron 66 

20 voles A.C. Byin. Flush circular moving 
iron 25/- 

300 volts A.C 2hin. Flush circular moving 
iron 25/- 
300 volts D.C. 2in. Flush square 106 
750 voits D.C. Zin. Flush square 10/6 


100 MICROAMPS METERS 


2hin. circular flush mounting. Widely calibrated scale of 

divisions marked “ yards’ which can be rewritten to 
suit requirements. These movements are almost unobtain- 
able today and being BRAND NEW IN MAKER'S CARTONS 
are a snip at ONLY 4246. 


BARGAINS! 


MODEL MAKERS MOTOR. Rever 
sible poles. Only 2in. long and thin 
diameter, with jin. long spindle. au 
operate on 4, 6, 12 or 24 volts D.C 
ONLY 10/6, 


100-0.100 VOLTS METERS by San- 
gamo Weston iin. circular, basic 
movement being 500 microamps 
A really first-clats centre zero meter 
for hundreds of uses, BRAND NEW. 
IN MAKER'S CARTONS. ONLY 27/6. 


POCKET VOLTMETERS. Not Ex- 
Gove. Read 0-15 v. and 0-300 v. A.C. 
er D.C. BRAND NEW AND UN- 
USED. ONLY 16/6, 


TRIPLETT UNIVERSAL TEST 
METER. Made by the famous Ameri- 
can meter manufacturers. Size 7}in. x 
6hin. x 44in. and incorporates a unique 
tilting bakelice container size Shin. x 
3hin. which has two meters, a 5,000 
chms per volt moving coil for D.C. 
measurements, and a first grade moving 
ironfor A.C, Resistance readings up to 
7.5 megohms, A.C. and D.C, volts to 
1,000 D.C. current to 250 ma. in 
addition A.C. meter can be used as an 
output meter. Completely portable, 
with protective face cover. Thoroughly 
reconditioned. ONLY €9/19/6. 


WALKIE TALKIE TYPE 18. Covers 
6.0-9.0 Mc/s. Complete with valves, and 
transmitting and receiving units in 
metal case. in excellent condition. 
ONLY 79/6 (carriage, etc., 10/6 


TRANSMITTER RECEIVER TYPE 
19 MK. 2. The famous mobile unit as 
used in tanks, armoured cars, etc., etc. 
Wave ranges 20-60 Mc/s in two 
switched bands. Complete with all 
valves and 12 v. Power Unit on carrier. 
In first-class condition, ONLY €9/19/6. 
CALLERS ONLY. 


AVOMINOR CARRYING CASES. 
Size Sin. x Sin. x 2in. with long carry- 
ing strap. In high-quality leather with 
press stud fixing flap. Made for UNI- 


VERSAL Avominor, BRAND NEW. 
ONLY 7/6. (Postage, etc., 1/-.) 
CRYSTALS. Gritish Standard 2-pin 
500 ke/s. 15/~. Miniature 200 ke/s. and 
465 kc/s. 10/— each. 

SPEAKERS. P.M. éhin less trans., 
19/6; Bin., less trans., 16/6; 10in, with 
trans., 27/6 (Postage 2/- es ) 
CHOKES. i0H 60 mA. 4/-, 5H 
200 mA., 7/6, 20H 120 mA., 10/6 (post 
1/— ea.) 


MU-METAL gg FOR VCR®7 
TUBE, etc, ONLY 


CABLE. CLEARANCE OFFER of 
16/.012 ewin polythene. Weatherproof, 
and suitable for outdoor use, 39/6 per 


100 yard coil (carriage, etc, 36) 
SA.E. for sample, trade enquiries 
invited 


Cash with order please, and print name and address clearly 


U.E.I. 


(Open until | p.m. Saturdays 


CORPORATION 


We are 2 mins. from High Holborn (Chancery Lane 


London, 


Radio Corner, 138, Gray's Inn Road, 
Ww.c.1. 


Phone. TERMINUS 7937 


Scation) and 5 mins by bus from King’s Cross.) 


1 


OHMS? 

RATING? 
TOLERANCE? 
cease it’s easy with [L/s\ 2} 


Continuous Storage Units 


Thousands of LAB Continuous Storage Units are 
daily solving the problem of control and storage of the 
great range of resistors. Compact, and capable o! 
storing up to 720 separate resistors, LABpak make 
selection positive, simple and speedy. Now that 
Ceramicaps, Histabs and Wirewound resistors have 
been added to the carded range, the usefulness of 
LABpak storage units is enhanced. 

FREE with any purchase of the LABpak range, 
these units are the complete answer to the storage 
problems of small production units, laboratories, etc 


MAKE UP YOUR ORDER TODAY 
— DELIVERY EX-STOCK 


carded in ohmic value, rating and 
colour indexed and tabbed for easy selection 


All LABpak resistors are 


toleran 


The LAB Continuous Storage Units are available from your 
normal source of supply, but more detailed information and 
IRerature can be obtained from: 


THE RADIO RESISTOR CO. LTD. 


ABREY LONDON N.W.8 
Maida Vale $522 


GARDENS 
Telephon 


WIRELESS 


WorLp 


F.M., HI-FI, etc. 


OUR NEW FULLY ILLUSTRATED 
CATALOGUE WiLL PROVE OF 
GREAT INTEREST . . . 6d. Post Free 


[mo a 


| RADIO, ACOUSTICAL and 
| @ ELECTRONIC 


INSTRUMEN) S 
a 
COMPONENTS 


NOVEMBER, 1955 


* re, 


> HIGH HOLBORN 
DON Wel 


COMPLETE RANGE OF 


‘*Q-MAX"’ SHEET METAL PUNCHES 
FROM |” TO 2)” AND |” SQUARE 
AVAILABLE FROM STOCK 


For clean, noise-free 
recordings—the 


LeeRaser 
Tape De-magnetiser 


Type 8 
ip to 7” dia.) 
<9 10 (06 
Type C as 
ustrated, for 

all sizes 


415 0 0 
As supplied to B.B.C. and leading Recording Studios 


LEEVERS-RICH EQUIPMENT LTD. 


78 HAMPSTEAD RD., LONDON, N.W.|. EUSton 1481 


POLYTHENE 
INSULATORS, END CAPS, PLUGS, ETC. 


for 
T.V. AERIALS 


Standard Articles or Special Mouldings 
AMPLEX APPLIANCES (KENT) LTD. 


1? DARTMOUTH ROAD, HAYES, BROMLEY, KENT 
(RAVensbourne 5531 
All export enquiries to 


3 TOWER HiILI 


ANTEX LTD., E.C.3 


LONDON, 


NOVEMBER, 1955 


Best B 


RECEIVER RIIZZA covers 100-124 Mc/s 


with variable cuning. ideal for conversion 
to FM Complete with |! valves and 
it diagram Brand new condition 
Requires external power supply. Regret 
owing to limited number these are only 
available for callers. Price 65/-. 
RECEIVER 25°73 (TRII96) superher 
receiver with 465 kcw LF.s Complete 
with all valves—2-EF39, |-EK32, 2-EF36, 
|-EBC33 BRAND NEW with full con- 
version data. Price 30/- plus 2/6 post 


R.F. UNITS. ALL BRAND NEW and 


Wrretess Wor_p 
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aug at Kritain’s 


AVO “ALL ORY” BATTERY EL!- 
MINATOR— government surplus For 
AC mains 200/250 voits, output !.4 


voles at 300 mA. and 65 volts at 10 mA 
Employs metal rectifiers and V370 stabiliser 
Size Bhin Sin 3iin. Suitable for al! 
personal portable type sets, full instructions 
supplied. New, in cartons and all tested 
prior to despatch. Price 39/6. 


MARCONI SIGNAL GENERATORS 
Type TFI90G. Brand new with spares 
instruction manual and charts, Price €25 


HIGH VOLTAGE POWER PACKS 


BOXED. RF24. 20-30 Mc's, 12/6. RFS. ex-U.S.A. Brand new. input 15 voles A.C 
40-50 Mc's. 17/6. RFI6, 50-65 Mc/s. 29/6 and output 1,000 volts at 250 mA. Brand new 
RF27, 65-85 Mc's, 32/6 complete with cwo 1616 valves, doub 
choke and paper smoothing. 6€5/5/- plu 
(S\- carriage 
COMMUNICATIONS RECEIVER ERIE HI-K CERAMICONS. |,000 pfl 
RIISS. BRAND NEW MINT con 4 B.A. chassis meg. Particularly suitable for 
dition RIISSA. <tt/ioé. RI155B8 V.H.F. decoupling, etc. Price 10/6 dozen 
with super slow-motion drive, €12/10/-. * U.S.A. CHOKES. Upright meg, Black 
RIISSA. shop soiled models, as new, * crackled, 44 } din. high, 10H, 200 mA 
£9/19/6. Used models £7/19/6. * 100 ohms, 12/6 each 
L and "'N "MODELS. Covertrawier xv of 6) 
and shipping bands. Excellent condition % Tapped transformer for use on 190-250 volts A.C. nous — tg +r ped oe ie 
£17/19/6. Carriage on all models 106) ww Grey crackled case, size 1711 «Sin. ee ee 
extra All receivers supplied with CIRCUIT ae ce arp pe + aoe Gan 
: mains opera Pp us 
we Se ie suPPLiep. ONLY £9. 19. 6 Plus 106 carriage n use. Ideal for life testing, process 
strated to callers Send $.A.E. for full (LESS VALVES, AS SHIPPED BY MAKERS) timing, etc. BRAND NEW and BOXED, 
details of power packs and receivers or SET OF VALVES, NEW, BOXED, 59 6 POST FREE 39/6 each 
1/3 for booklet D/F Loops and Visual 
indicator Meters available METER BARGAINS METER mg by avn. — 
RANGE TYPE SIZE PRICE Instruments , m . as ute m 
A.C. MAINS POWER PACKS AND 50 Mieroamp D.C. M/C Shin. flush cireular 596 EMA. Output Meter, 5/6. All are full 
OUTPUT STAGE. Ali our power bes mi roar DA mK 2hin. flush cir 396 wave bridge and brand new 
) Micromeny DA © tin ro) ‘ 
packs are guaranteed for 6 months a4, ~ — . Se ae ~~ p 1o@ DU MONT OSCILLOSCOPES. Sin 
T . In black | 3 1 Millianp DC. M/C Qin, flusd 226 CRT, standard controls, cycde mains 
8 ig o 44in yy ne Ape 1 Miliary De. M/C Bin. desk tyy 2 operation. A de Luxe instrument suitable 
4 . 5 BL Nasup DC. M/C Mn. fust 76 for laboratory use Price 435. A tew 
£4/10,- plus 3/6 postage 10 Millian DO. MO Bin. &, etre. «t 106 ° 
100 Mil liasn D.C. M/C @hin, flash « 106 only Sylvania ‘scopes, as advertised pre 
Type B. With built-in Sin. speaker in 150 Millimeng DO. M/C in. flush . 76 viously still available at €30, 
y met c ; 1 Amp Thermo Zpin. projection 69 
back maral cave size jin Stim. x] Ubdee = Feerme, Ma’ os $3 STAis 
n ric -? . » 2 My 
' ™ ; BAe, | oe Se seep 81 | 465 ke/s $.7.C. 200 ke/s American G.EC.,. 
Type C. With an Bin. speaker in 0-0-50 Amt DC. M/C Yn. flush square 126 bin. pins, brand new and boxed at 10/-; 
‘ 15 Volt AC. M/I @pin. float each 
specially Govignes beautiful oe titi oe 300 Volt AC. MIT hin flagh cir pbs 1,000 kes fin. pins, British snadeedl 
cabinet to match receiver, size mn 100 Volt pe. Ma My “a - 106 00! at 19/6 each 
1O4in 6in A de Luxe job. Price | 
46/10). plus S/- carriage. NOTE: 10)- : H.R. HEADPHONES. Consist of two high 
REDUCTION WHEN PURCHASING bt agony 7 ete a tg ge Kae resistance earpieces with adjustable metal head- 
ANY OF THE ABOVE POWER PACKS 1.2 to 17.5 Mc/s in four bands. M.O., Buffer 4.66 
WITH RECEIVER P.A., 2 stage Modulator, built-in stabilised A. bands. Price, less cor ; 
mains power pack. P.A. Anode current meter HEAVY DUTY L.T. TRANSFORMERS 
M.C.W., C.W. and BR.T. operation VFO. or Standard tapped primary. Type A.30 v. 36 amp 
. Vi ie § 4 crystal controlled Super “Table Topper or Type B, 50 v. [6 amp. Size 6in. x Shin Bin 
vous pve Hat ty Py EF60 - a size 24in Hin 17hin. Weight 134ib. Com high Weight 241b. BRAND NEW, not ex- 
‘ = ait am ded. Brand new. 59/6 each plete with all valves ready for operation. in Govt. suicable for soil heating, rectifiers, chargers. 
Ritalin . first-class condition and tested before despatch  etc., special offer, $5/- each, plus 5/- carriage 
with circuit and full instructions Only Q -ADMIRALTY. Primary 230 50 s, 
COMMUNICATIONS RECEIVER plus {| carriage. Can be demonstrated to caller or 620-550. 375.0-375. $0-620 “ 1620 "v 
AOMIRALTY TYPE 8.28 (MARCONI 50 mA T mpe: 
ae. F at 200 mA., 550 v. at 2 mA) wo rectifie 
cR — rt: — by ° c es ry GALVANOMETERS 79 6 windings at 5v. Jamps, each. Tocal rating 278 vA 
ocal Ose, 3 LF s, an Chay SIUTOUS, Ee Upright meg., weight 24lb. BRAND NEW, 39/6, 
and rectifier Self contained power supply These are moving coil, permanent magnet 4in “ 
200/250 volts A.C. 50 c/s. Variable selectivity diam — aoa heaie Te with rye edge EX-ADMIRALTY. Primary 250 v. 50 cis 
(crystal filcer 6,000, 3,000, 1,200, 300 and pointer an $00.50 n scale xtremely sensitive Secondary 50-5 v. 50-5 v.,, and 56-5 v., all 
100 cycles. Frequency coverage 60 ke/s to pte a aporgu with ac 5 amps, each winding. This means, in 
30 Mc/s in six ranges, continuous except for oo chee nay ae ge a KJ approx effect that you can have 5, 10, 1S, 20, 25 
gap between 420 cto 500 kc/s. Size I6in wv ohms +: — — seine = e¢ on each 30 v. at 5 amps. or other possible combina 
134in i2in. Weight 82 1b. The set for the meter aod ua Y . itted with a movement tions. Size 44in 4iin. x bin. high. Weight 
serious operator Thoroughly overhauled clamping device which comes into operation when i2ib. BRAND NEW. A very useful trans 
n superb condition, complete with new meter is lifted from bench These are all in former at only 39/6 
valves and air tested prior to despatch A jeather carrying cases and packed in original . 
real bargain at only £30. maker's carton. BRAND NEW, and ducstanding BAND II! CRYSTAL CALIBRATORS by 
valve ot FUE cach MARCONI INSTRUMENTS, Ex-Gove. Freq 
range 170-240 Mc/s Directly calibrated dial 
E.M.! HEAVY DUTY SLIDING 5 Mc's. crystal oscillator. Self-contained power 
OUTPUT METER RESISTORS. 250 warts raced pack for A.C. mains operation Grey metal 
to carry 25 amps., resistance instrument case, size 1S4in 10in 10in. Com 
The instrument itself has a o¢ ohms, metal stand, size plete with crystal and all valves, spare set of valves 
basic movement of | mA 1m 7 Gin high. Price instruction manual, BRAND NEW IN ORIGINAL 
and incorporates a full- 7/6 each. BRAND NEW TRANSIT CASE, a real SNIP at only 65/196 


wave instrument rectifier 
There are two ranges 0-500 
milliwatts and 0-5 watts 
and also a decibel scale. The 
mpedance is 5,000 
ohms. These are all BRAND 
NEW AND UNUSED 
n sealed individual Manu- 
fact cartons com- 
plete instructions 
and are offered at about a 
third of list price Only 
35/- each plus 1/6 post 


aput 


srers 
with 


hop Hours 


CHARLES BRITAIN (Radio) Ltd. 


UPPER SAINT MARTIN'S LANE 
LONDON, 


One Minute from Leicester Sq. Station (up Cranbourn St.) 
94 p.m 


W.Cc.2. TEMple Bor 0545 


(9-1 p.m. Thursday) Open all day Saturday 


NOVEMBER, 1955 
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7a ee 
SURPLUS STORES 


SPECIAL OFFER OF SELENIUM RECTIFIERS, 60 ¥. D.C. 5 amp. ¥.W., 65). | 
v.26 i sng W..274 F Ov. DC. 1.5 ang 4 
rr.2 ee De rw amp... 17/6. Br. in : DL. ¥.W., 4 omp., | 
rY, 16 a3 , De q A. ow 16 woe. DA W., 10:6 
Oy. DO. VW. wm } 66. PP.) 
AMERICAN OMMITE ‘ugave bury pot. 6 ohm 2.5 amp., 5/6. P.P. 64. 350 ohm 
2 watt, 
BRBAVY sLIDine RESISTORS. We have London's largest selection. Listed 
by yp ate few types of our range 
5 obmes., 6 amp, with geared control, 35/-. 0.4 chin. 26 amp. with geared control 
17 1 ohm, 12 amp. Hider control, 12/6. 7.6 ohm. 4 amp. geared control, 15/- 
pe oat very fine slow motion control. 6/6. 100 ohm. 1.5 atap. slider coutrol 
Ht. arr. on all resietors, @ 
LIne BATTER Crates of five colle giving 4 ¥. ot 68 AH. Size of wood 
1} inches, £5/10/6, plus carr. 7/6. Single celle 2.4 v. 18/20 A.B 
if inches, 16/-, carr. 2 BRAND NEW METERA by famous 
owned Plush oe An neneters, 0-40 amp, Oc/e. Maker's tolerance 
</s., BB/- jin. Re ane ee 0-400 mA., BO0/-. PLP 
dS Plast ios we 100 mA., 50 mA., 1B/- PP. 1/6. 6-20 o/s. AM 
nd Flush Blank Beate or Calibrated 08 PP. 1/6 
». Sq. Plush, 8/6. PP. 


ther types of High Grade Meter bie Let us know your requirements 
COMMARSDO — = ray pegs CABL PVA 1,000 yar’ drums, Ideal 

hune cable and ve for the home and garden, 18/6 per drum. P.P. 1/6 
DE 10 VOLT EA i. "OLAS ACCUMULATORS. Size: 7in, x Bhim. x Sia. Suit 


or 1.7. entt construction and models, ¢ od new in maker's cartons, 7/6. 


WILLARD 24 ¥ 11 A.M. AIRCRAFT BATTERIES, Sire; Sin. x Thin. x Thin., 47/6, 


amy FIELD TELEPHONES, TYPE Ds. Buzeer calling, complete with hand set 


and batteries. Built-in strong metal case Multable for farma, building sites, work 
whe ets 6 

ingravmewth DMIRALTY IWEBORATORS, bay 44 A G81. Incorporating very 
fine Galva mn ~y zero t 4.D.1 rege Atoall mirror 
one metre rm rator Ab nce 65)-, 2/6. METRO- 
veEnne Waste VOLIMETERS. 0-20 volte A.C. 06 ey. MA din. mirrored scale 
Serr ARRIAL mAsTs c om ¥ sing oine tubular atee! sections, lenth 4ft., dia 
‘tn b ted ff 10/-, carr. 7/6. 

suave bury’¢ CANADIAN ADMIRALTY yy lows Motor Bpec. 220 A ( 
CO. itp. B74 rie ret Duos = og, £17/10/-, plwe carr 


aes «6C«I69/171 ~=Edgware Road, 
London, W.2. Tel.: PAD 7851 
125 Tottenham Court Road, W.lI. 
Tel.: EUS 4982 


All orders and enquiries to our Edgware Road branch, please This is open all 
day sturday 


ADVANCE COMPONENTS LTD. 


offers the following posts to men of 
ability. 


(1) Design engineers for electronic instru- 
ments capable of designing complete 
instruments to production sta Ex- 
perience necessary and a kno rete of 
production problems desirable. 


(2 


— 


Engineer for design of constant voltage 
devices to customers’ requirements 
and for new development. Knowledge 
of transformers and magnetic amplifiers 
useful 


(3 


— 


A practical electronic engineer as Chief 
Inspector capable of supervision of goods 
inwards inspection, quality check on 
finished instruments, maintenance of 
test gear. 
Apply to: 
The Technical Director, 

Advance Components Ltd., 

Marlowe Road, Walthamstow, E.17. 


Z. & |. AERO SERVICES LTD., 
DYNAMOTORS 
Type Input Output Filter Weight 
Vv A. v. AB ‘bs. 
OM28 2% «1.23 | 220) 070, yes | 6 
DM32 2 110) 250| 060 no | 4 | 
DM33 2 | 50| 575| .160| no | 9 
DMS53 28 1.0 220 080 no 5 
ssntibenipetatisemmeneeemes -_ aes ae SS 
MP28 24 14.8 540 450 no 22 
PES4 mo) 5) 66) 40). cada. 
150 010 yes 37 
300 260 
ML3412-35 24 eo| 135| 026) yes | 9 
23350 27 1.75 285 075 me 2.5 
T . 
est Equipment 
Still Availabie 
1-222 Signal Generators/Frequency Meters, with Crystal 
Check Points, Range 8-15 and 150-230 mc.; carriage 
extra 412 0 6 
Type 804 GR Signal Generator, range 7.5-330 me., 
carriage paid 465 0 0 
TF3I90G Marconi Signal Generator, range 16-150 mc., 
carriage extra as 0 ¢@ 
TFSI7F Marconi Signal Generator, range 18-58 mc. and 
150.300 mc., carriage extra 435 0 0 
Comprehensive range of reconditioned and guaranteed Test Gear 
from lowest audio frequencies to “ X '' band 
Please write for Catalogue and details to 
Z. & |. AERO SERVICES LTD 
19, Buckingham Street, London, W.C.2 
Tel.: TRA. 2371/2 


E.M.i. ENGINEERING DEVELOPMENT LTD. 


is the active and steadily expanding Development Company of the 
£.M.1. group, makers of H.M V . Columbia and Emitron products 
The company has a limited number of highly attractive vacancies 
at tts laboratories at Hayes and Feltham (Middlesex), and ai Wells 
(Somerset) 


VACANCIES 


Senior Engineers and Physicists, qualified and with experience 
are needed for teams engaged on a variety of problems of 
electronics development 


Engineers and Physicists, also qualified and preferably with some 
experience, but this is not essential, to back up our senior men 


Senior Designers and Draughtemen, the former w design the a 
mechanical equipment associated with the company's work, the 
latter to work either on the circuit or mechanical side 
Technical Writers, with sound engineering background and, 
preferably, knowledge of Radar and TV techniques, who must 
be able to write clear, concise, factual descriptions of intricate 
electronic-mechanical proto-type equipment 

Technical Assistants, with O.N.C. and some experience either in 
industry or with the services 

School Leavers, with G.C.B. ordinary or advanced level to join 
our trainee courses run in conjunction with E.M.1 Institutes 
All posts are pensionable. Salaries are commensurate with ability, 
experience and the responsibility to be undertaken. Prospects in 
the company are excellent, 


Piease reply in the fire insvance, with jall details af experience, to 
Personnel Dept. (ED /EE) 
E.M.1. Engineering Development Ltd., 
Hayes, Middlesex 
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SENIOR and 
INTERMEDIATE ENGINEERS 


or 
Development Work on Electronic 
Testing Equipment 


Extremely interesting work in rapidly 
expanding section covering a wide field 
of amplifier and recorder equipment for 
engine and component testing. 


Competitive salaries will be paid to 
suitable applicants. 


Applications, quoting E.D.50, giving 
details of age, qualifications, experience 
and salary required, should be addressed 


to: 


The Personne’ Manager, The Bristo 
Aeroplane Company Limited, Engine 
D vision, Filton House, Bristol. 
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VHF /FM 
BROADCAST 
RECEIVER 
TYPE CB4 


Constructed to VHF standards throughout, Covers the band 2 with 
RF, Mixer, 2-\F, and ratio detector stages. Provision is made for single 
or push pull output, or added Short Waveband. Although " hand built " 
in small quantities, an attractive price is maintained 


Model ‘A,"’ FM tuner A popular and small unit, with good sensitivity. 
These are in use from Bognor to Ely, and little changed since first des- 
Cribed by Amos and Johnstone in the “ Wireless World.” New 
“hammer "’ finish front place and tuning scale carries a magic eye; this 
and power unit are optional 


Our new Linear Amplifier is condensed to only 12 x Sin. plan with sym- 
metrica’ front layout. Linear Hi-Fidelicy Amplifier £14 10 0. 


CB4 FM/MW feeder unit, mains driven aires 
CB4/2, with push pull output ... 6 

A" basic tuner ... auiysé 
" A’ coning scale, magic eye . aes 
| power unit aee 


Welcome to MARLBOROUGH YARD, WN I9, evening 


demonstrations also arranged 


BEL SOUND PRODUCTS CO. ARC. 5078 


BELCLERE 


MINIATURE 
INPUT, OUTPUT 
eo AND INTERSTAGE 
~ TRANSFORMERS 


We specialise in the manufacture of coupling transformers to customers 
requirements. An illustrated brochure describing the range of transformers 
we manufacture will gladly be sent on request. 


ystrated above is « standard input transformer type “E"’ size lin. x 
i x din. overall, available with varnish dip finish, encapsulated block 
orm, or in mu-metal screening can, 
Quick delivery—low prices—maximum efficiency. 
JOHN BELL & CROYDEN, 117 HIGH STREET, OXFORD 
Telephone: 47072, Ss Cables: Beiciere, Oxford. 


The easiest & cheapest wa y| 
to convert to /.T.A. 
THE “CLEVELAND ” 


with station by teb 

Type AO2z9 Control. Simplifies the conversion 

of ex.sting Band | television receivers 

/ to receive the new commercial pro- 

17’6 without alteration to the 

P existing receiver in any form whatsoever. Connect the conver- 

DEPOSIT lor externally to your television receiver, switch om, and select 

and 8 monthly pay- either at will, The most economics! and easy 

ments ot 18/6 on lor those who own « T.V. but are only able to receive 

and packing the B.B.C. transmissions. Finished in silver arey with 6 mottle 
ry is g00d to lock at yet ineonspieuous 

4 The Cleveland Convertor cannat be waed with some 

CASH of the older types of T.V. Receiwers. Please state mode mumber 

£7.10.0 when ordering Band % aerial ts required for ali 1.7.4. pro 


LAFCO COMPOUNDS LTD. (Dept. WW2) 


3 CORBETTS PASSAGE, ROTHERHITHE NEW ROAD, LONDON, 6.£.16 


NIovemere. 1955 


*% 14 ranges 
*% Linear scale 


*% 200/250 volts A.C. 
mains operation 


we Condenser 
test 


leakage 


* Internal standards of 
1% 


*& Full guaranteed 


The MODEL CASO 
BRIDGE measures from 
1Opf to 100 mFd and from 
| ohm to 10 megohms in 
fourteen ranges, 7h ‘ 
total scale length of 120 
inches, Indication of balance is giveh by a magic eye fed from a high 
gain pentode amplifier. Designed for bench use with case and panel of 
steel, finished black crackle. Complece with valves and instructions 
ready for use from A.C. mains. ONLY €7/18)- plus 4/6 carr./packing 
Over 600 of these instruments have now been sold 

$G50 SIGNAL GENERATOR covers 100 ke’s to 80 Me's in six 
ranges on fundamentals (not harmonics), modulated of CW. Uses 
two type EF9! valves and SenTerCel rectifier, Mains cransiormer 
The directly calibrated scale length is greacer than 60 inches. In olive 
green case Vin. x I3in. x 4in. with front panel of green Perspex en- 
graved whice. ONLY 68/10)-, plus 6)- carr./packing 

VV50 VALVE VOLTMETER measures up to 250 voles AC., BF, 
and D.C. with input impedance of || meghoms, ONLY 67/19/64, plus 
4/6 carr./packing 

Please send a stamped and self addressed envelope for further details, 
sent by return post. H.P. terms available. Callers only-—Charies 
Britain (Radio) Led., 11 Upper Saint Martin's Lane, W.C.2 


Post and H.P. orders to— 


GRAYSHAW INSTRUMENTS 


PARK STABLE YARD, LEYTON ROAD, HARPENDEN, HERTS. 
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DC-DC CONVERTERS 


for changing tow voltage DC to a higher voltage DC 


anode supply to amplifiers, radio 


Prices from €7.6.0, 


CONVERTERS 


providing trans 


mitters, etc 


weepled BC-AC 

é 1 . 

i or use with 

as the ELECTRIC GRAMOPHONES - RADIOS 
RADIOGRAMS © AUTOCHANGE 

standard RADIOGRAMS * TELEVISION 


TAPE RECORDERS TV from 
Country House Lighting Piants (price 
according to instrument). 


by Leading Manu 
Jacturers, the Trade and 
the Aireraft 


Industr 


Prices: From £8. 16. O—/or smal 
notors—~or from €£11,.16.4—/or radi 
rams (including 3-speed types 
inputs: 6 12, 24, 32, SO, 110 oF 
200/250v. D.C 
Outputs 110v. or 230v, 50 or 60 c's 
\, 30w. to 300w 


Units complete & ready ‘or ure 


Write for descriptive folder W.W 


Specialists in Converters since 1937 


NEW CHAPEL RAD., HIGH ST., FELTHAM, MIDDX Tel; FELTHAM 4242 
Service Dept: 57 Fortess Road, London, N.W.5 GULliver 5165 & 7207 
ome Overicas enquiriestonecre( CMI! Orgone, ———7- 


FOR RAPID ERASURE USE THE 
HARVEY ELECTRONICS LIMITED 


FOR 1° MAGNETIC TAPE. IDEAL 
FOR QUICK CLEANING OF ALI 

* STANDARD TAPE, ENABLING 

ACH RECORDING TO COM 
MENCE WITH ABSOLUTELY 
CLEAN TAPE SUITABLE FOR 
GRUNDIG STENORETTE SPOOLS 


ust price £7.10.0 


Bend for pamphlet and full de 


WARVEYELECTRONICSLTD. 


273, FARNBOROUGH ROAD, 
FARNBOROUGH, HANTS. 
Ta Farnborough 1 

LONDON OFPICE 


60, Union Street, 8.B.1. Phone HOP 4 


KAYE’S for RELAYS 


B.P.0. 3000 and 600 type to your specification. 


Coils up to 100,000 ohms. Tropical Baked 
Component 


Contact Blanks 


supplied to order 


or Vacuum impregnated 


. 
parts and/or coils supplied separately. » i" 
switches 
Prototype relays made, if required and’ Tolephane 
Equipment 
Please may we have your enquires NOW! 
Pe lw wr ow 


KAYE ELECTRICAL MANUFACTURING Co. 
Havelock Works, Havelock Place, Harrow, Middlesex. 
HARrow 1432 


wel Noe et Net Not oe Nowe Nt Net Net Not Nv NetNews Ft Not Not Not No 
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INTRODUCING THI 


Ro MUEINOR mw 


HIGH FIDELITY AMPLIFIER 


Vow with provision for radio, 
especially FM! 
With provision for radio the redesigned Mk 


this 
the basis of an extremely compact and in- 


II] version of popular design forms 


expensive complete high fidelity system, ideal 


where cost or space is the primary con- 


sideration 


* 40 m/A spare power 

*® Enlarged and sectionalised 0.P.T 
*® ‘UL’ type output stage (EL84). 
® 3 record characteristics 

*® Simplified p.u. matching 


*® 17.5 DB N.F.B 


PRICE COMPLET! 


£4 : 


Iustrated leaflet post free 


on request 


ROGERS DEVELOPMENTS (cvectromies) LTD. 


116, BLACKHEATH ROAD, LONDON, $.E.10 


Tel.: TibDeway 1723 


Tee TTT OBEeEeET TTC eee eet 


A. C. SOLENOID = TYPE SB/’ 


Continuous 2.3/8lb. at 
Instantaneous to 16lb. 


— bo 


100% PRODUCTION 
INSPECTION 


Smaller Sizes Available 
Also Transformers to 


6KVA 3 Phase 


R. A. WEBBER LTD. 


PHONE 74065 


18 POREST ROAD, KINGSWOOD, BRISTOL. 


ee, ee A 
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an outstanding | 
new 

contribution 
to \ ee 
high-fidelity SE 
techmique tse ax 


LP THE SPECIFICATION 


a —_— —_ 
KELLY RIBB ON «5 RErrovvcer 
\ 


4 
ys. fo Response... 3,000-20,000 c/s 
A Power Cap.. 10 watts 
Consider these characteristics Impedance. po 15 ohm; 
appreciate the significant 
part they can play in your FIUX....eereeeees 10,000 Gauss 
* Hi-Fi” set-up. Observe the Dynamic Mass 0.008 gms 


sdvanced design, that is the Force mass ratio 4x 10’ dynes'gm 
work of a leading acoustics 


authority and note the price! Horn loaded .-- 1,000 c/s Cut-off 
Reasons enough why you should Dimensions Pi 84 x St x 4hin 
end for full technical data Weight 8 Ib 


ust price 12 GNSS 


H.F. REPRODUCER 


‘ tured by Kelly Acoustics Ltd 
EXC f DISTRIBUTION B 
THERMIONIC “PRODUCTS LIMITED * HYTHE SOUTHAMPTON HANTS. Phone Hythe 3265 


The NEW “TRANTESTA™ 
| for 

FLY-BACK & 
IRON-CORE 


Transformers 


VALVES & RADIO | “witty 
C8 « :' 


ELETUBES TELEVISION KB 


nvite applications from Engineers with Degree/HNC for 


DESIGN AND DEVELOPMENT — PRODUCTION 
PLANNING rEST GEAR — MACHINE 
DEVELOPMENT VALVE APPLICATIONS — 
STATISTICAL RESEARCH —- CHEMICAL 
RESEARCH rRAINING IN ADMINISTRATION 


I pical posts are 


Valve Engineering Laboratory 


Sa: 
—_ Senior and Junior Engineers, B.Sc.Hons. (Physics and 
GNS Math required for group working on advanced Valve 
. Development and Testing Work includes Vibration 
Subject to usual 2 Problems, Electronic Optics and Circuitry, Teletube 
Trade Terms D> ! 

Radio T V Engineering Laboratory; 
ORDER Development Engineers, B.Sc. (Physics and Maths.), for 
work on Radio TV Domestic and Monitoring Receivers, 
Service Equipment and Experimental Colour TV. 


NOW ! 


FROM YOUR 
WHOLESALER 


Plenty of scope for original .deas 

Draughtsmen for Plastic Mould Tool and Elec. Mech 
Design; Advanced Jigs and Fixtures for Valve Assembly 
Electronic Test Equipment 


These modern factories are within easy reach of Charing 


. Provides an immediate and positive check of fly-back Cross 
and most iron cored transformers either in or out oF Post Graduate Tealning Scheme 
the set. Tests continuity of wiring revealing even one Sports Club Scheme 


shorted tw \ h levisi : 
edturn. indispensable to the Television Service Apply with brief details and quoting Ref. WW51 (or 
urther information will gladly be sent on request) to 
W. J. YEOMANS, Personne! Manager, 


FARNELLINSTRUMENTS oTD. STANDARD TELEPHONES & CABLES, LTD., 


15 PARK PLACE - LEEDS 1 - Phone Leeos 32958 KOLSTER-BRANDES, LTD. Footscray, Ken: 


Engineer and Research Technician 
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GO, ELECTRICAL EDUIPMENT 


with NEON: 
ie 


¢ 


LAMPS 


For all A.C. or O.C. mains volrages—ions 
life-——negligible power consumption 
extreme reliability 


MAY WE SEND YOU 
A DETAILED FOLDER ? 


HIVAC LIMITED 

STONEFIELD WAY, VICTORIA ROAD 

SOUTH RUISLIP, MIDDLESEX 
Telephone : Ruislip 3366 


WALMORE ELECTRONICS LIMITED 


PHOENIX HOUSE, 19/23 OXFORD STREET, 
LONDON, W.I. 


Telephone : GERrard 0522 Cables : Valvexpor 


EXPORTERS OF RADIO, TELEVISION AND 
INDUSTRIAL TUBES, HAVE PLEASURE IN 
INTRODUCING THEIR BRAND 


waaADIgo ™ 
WALRAD 
~~, VBE 


AND INVITE ENQUIRIES FROM BUYING 
AND CONFIRMING HOUSES EXCLUSIVELY 
FOR EXPORT 


We wish to advise our many friends in the trade that we are 
unable to supply the home market and that all previous lists and 
quotations must be considered cancelled 


13 CHANNEL 


TUNERS 


NOW AVAILABLE TO THE 


HOME T.V. CONSTRUCTOR 


Suitable for home constructed receivers— 
including “The Wireless World”, “Magna- 
view ” “Teleking”, “Premier’’, etc. 

Complete with fitting mie £6 
Bracket for fixing tuner to cabinet 2/6 


MENT and LARGE SCREEN T.V. or send 
for leaflets and detaiis of DECCA, G.E.C., 
PAM, LEAK, and VALRADIO equipment. 


- ? 

Call for a demonstration of our HI-Fl EQUIP- | 
| 

} 


SERVICING BY FACTORY TRAINED ENGINEERS 


SUPER-VISION LIMITED 


136, High Street, Teddington, 
Middlesex. Tel : Kingston 4393. 


IMPREGNATE 
your coils with ease 


BLICKVAC 


High Vacuum Iimpregnators meet the most stringent 
specifications and yet are easy to handle. 

Full range of models available to meet the needs of the 
large-scale producer, the research laboratory or the 
small Rewind shop 


Outstanding Features: 


@ Ease in contro! 
@ Ease in cleaning 
@ Elimination of vibration 


@ Unequalied flex bility 
and performance 


@ Simple attachment o 
auxiliary autociaves. 


@ Units available suitable 
for Varnish, Wax Bic- 
umen and Potting 
Resins 


Users nclude ™.0.5 
N.C.B., G.E.C., Pye Mar 
coni, Metro-Vick 


if your problem is COIL IMPREGNATION or impregnating 
or casting with Potting Resins consult 


BLICKVAC ENGINEERING LTD. 


Bede Trading Estate, Jarrow, Co. Durham Jarrow 69/7155 
96 100 Aidersgate Street, London, E.C. Monarch 6256/8 
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Now available 


with our Equipments 


Ortofon 


Moving Coil Pickup 


@ Separate heads for L.P. and 78 r.p.m. records 


@ The Ortofon arm with ball-bearing mounting 
and special quick-locking ring 


@ Suitable matching transformer for use with our 
pre-amplifiers 
Type 384 with triple mu-metal screen for hum 
rejection and a copper screen against stray R.F 


Demonstrations: London area: 
Messrs. B-K Partners Ltd., 
The Classic Electrical Co. Ltd. 


DETAILS of this and the new GOODSELL GOLDEN RANGE o 
Amplifiers sent upon request 


GOODSELL LIMITED, 40, Gardner 8t., Brighton, 1 


Telephone : 26735 


DECALS 


Transfer labels for marking Electronic Equipment 


% EASILY APPLIED % PROFESSIONAL FINISH 
%& LONG LASTING % NO BACKGROUND 
% GOVT. APPROVED 


Decals ere available from stock as follows :— 


STANDARD MK. Ul EDITION, in black or white, approx, 750 tithes, 3/990 
lettering, covering radio reception, tranemi son, sound recording and ampli) 
fieation, oscilloscopes, tel vi lon, puller technique, radar, navigational tndust:ial 
control, mewurement, unite of quantity, volte, ohme, ete ©. V, ete,, serial 


oumbers, letters and numbers in 2 sizes, jin. and S/82in Price 4/9 + 34. post 
AMATEUR MK. U1 EDITION, in biack or white, approx. 500 titles, 5/92in 
lettering, covering radio reception, tranemis lon, sound recording and ampli 
fication, oscilloscupes and T.V Price 3/6 + S4. pot 

DIALS AND SCALES, black or white, for emall pointer knobs, per set of 12 


Price 1/9 + 34. post 

Letters and numbers black or white, jin. chameters, ref. 24, per set. Price 
16 + Sd. post 

ON AND OFF LABELS biack or white, jin. lettering, per eet of 64 pairs. Price 
1 id. post 


“ DANGER-—-HIGH VOLTAGE.” Slide-off transters, Ijin. * Ma., red on 
white background. 4/9 dos., 27/6 gross 
STATION NAMES. Names of principal long. mediom and VHF broadcasting 


stations, solid lines and wavelength numbers, for long, medium, short and 


VF, in iifferent colours for the various bands. For application to opaque 
panels or bebind glase Please state which Price 9/6 + Sd. post 
Special decals for large users. P.V.C. decals for cable marking 


THE MURRAY-HILL ©O., Link Hill, Nr. Hawkhurst, 
KENT. Telephone : Sandhurst 276 
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The MURRAY-HILL Co.— 


JASON for F.M. 


STANDARD TUNER £15.17.0 


(including tax) 
Four valves type Osram Z.77, one being used as a limiter 
This cuner has better than average sensitivity, and the 
cuning drift is negligible. Useful range at least 60 miles 
from Wrotham. Permeability tuning. Totally enclosed case. 
Station names marked on the scale 
Ask your local high fidelity dealer for a demonstration or visit 
one of the following :— 
Arthurs (Arthur Gray Led.), 150-152, Charing Cross Road, 
W.C.2. TEMple Bar 5833 
City Sale & Exchange Led., 93-94, Fleet Sereet, E.C.4. CENeral 
9391 


Classic Electrical Co. Led., 352-364, Lower Addiscombe Road, 
Croydon, Surrey. ADDiscombe 606) 

Clyne Radio Led., 18, Tottenham Court Road, W.1. MUSeum 
5929 

H. C. Harridge, 8, Moor Street, W.1, GERrard 7108. 

Holley’s Radio, 285, Camberwell Road, $.£.5. RODney 4968 

Home Radio of Mitcham, |87, London Road, Mitcham. MiT cham 
3282 

A. imbof Led., 112-116, New Oxford Sc., W.C.1, MUS 7878 

Lanes Radio, ||, Gardner St., Brighton. Brighton 20773 

Rogers Developments Co., 116, Blackheath Road, $.E.iC 
TiDeway 1723 

Tele-Radio (1943) Led., 189, Edgware Road, W.2. PAD 4455 

The Gramophone Exchange, Led., Astra House, 121-123, 
Shaftesbury Avenue, W.C.2. TEM 3007 

Vortexion Led., 257-26}, The Broadway, Wimbiedon, $.W.19 
LiBerty 2814 

Webbs Radic, |00, Dean Sc., W.i. GER 7308. 

F.M. COMPONENTS. Coils and chassis with attractive dial 

available co build the Tuner described in the Data Publications 

book which costs 2 

The Tuner described in this book is often known as the “ Jason 

Circuit because the book was written by G. Blundell of the 

jason Motor & Electronic Co 

n case of difficulty please contact :— 


THE JASON MOTOR & ELECTRONIC CO. 


8, CRICKLEWOOD LANE, LONDON, NW. 
SPEedwet! 7650 


ELECTRONIC COMPUTERS 


FERRANTI LTD. 


invite applications from 


ELECTRICAL & MECHANICAL ENGINEERS 
SENIOR & JUNIOR VACANCIES 


in their 


COMPUTER 
RESEARCH & DEVELOPMENT LABORATORIES 


FERRANTI COMPUTERS have already been 
installed in Research Establishments and Uni- 
versities in this country, in TORONTO, ROME and 
AMSTERDAM and development is proceeding 
rapidly. These new appointments offer unique 
opportunities to Engineers desirous of securing 
knowledge and advancement in the new and exciting 
field of Electronic Computing. Applicants should 
preferably hold good honours degrees and/or have 
had first class experience in research and develop- 
ment in Electronic Engineering or small high 
precision mechanisms. 

GRADUATES COMPLETING NATIONAL 
SERVICE IN TECHNICAL BRANCHES OF 
H.M. FORCES ARE ALSO INVITED TO 
APPLY 

These are permanent staff appointments and carry 
excellent salary scales with corresponding pension 
benefits. Application is by form obtainable from 
T. J. Lunt, Staff Manager, Ferranti Ltd., Holling- 
wood, Lancs. Please quote ref. CD 
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WIRELESS 


BATES 
SURPLUS STORE 


BENDIX RECEIVER TYPE RAIO. 

Brand new. & vaives, all metal types, one esch 6KB, 6R7, 6KE6 
6C5, 6H6, 3 of 6SK7 Complete with all valves, only €3/10)-, 
pos 76 

TRF RECEIVERS BATTERY. 

Type R1545. 4 vaives, type ARPI2 ' VP23'"' distress band Coils 
could be added for Medium and Short Waves, with valves in wood 
case. New condition, 77/6, post 26 

PACKARD BELL PRE-AMPS. 

Brand new in original cartons, with instruction book and valves 
6517, 2807, 12/-, post 1/6 

WAVEMETERS. 

180 Mc/s. to 720 Mc/s. New condition with valves, 230 volt 50 <.p.s 
power pack, and O-! mA., 24in. RD.F.L. Meter in metal case 
basis of « vaive volemeter, 35/-. Post 5/- 

GAMMA RADIATION MONITORS. 

Type 1006, complete with ionisation chamber, preamp, master 
amplifier and dose clock. Meter scaled in units of 0.1R/8 hrs 
Complete Gamma Radiation Unit mounted in Console, €25 each 
MICROAMP METERS. 

0 to 20 uA scaled 0 to 20 VA, Jiin., Fi. mounting, 47/6 each 
ELECTROMETER UNITS. 

Type 1 141A (E. K. Cole) 3 ranges. Vibrating Reed Electrometer 
for measuring minute voltages and currents, used in conjunction 
with amplifier, 446/10)- each 

VHF RECEIVERS TYPE 1392A, 100 to 150 Mc's. 
15 Valves, 2 RF, 3 IF, Op., If 4.86 Mc's, Bandwidth Wes 
at 6db. down, voltages 750 v. ac G0 mMA., 6.3 v. at 4a. A super 
sensitive Receiver, €5/10/- each C.P. Eng, Scot. and Wales only 
MONITOR, TYPE 52X4. 

Containing VCRI 38, 500-0-500 Microamp meter, scaled 100 v.,CZ 
6, $P61, 1-524, |—VUI20, ideal for ‘scope, 45/- each 


419 IVY STREET - BIRKENHEAD 


(by main Tunnel Entrance) 


PILOTLESS AIRCRAFT 


The Research Department of Short Brothers & 
Harland Limited, is engaged in the development of 
an interesting system of Automatic Control for 
Aircraft. For men with a flair for small electrical 
devices, gyros, accelerometers and instruments, 
there are vacancies in the Electro-mechanical 
Section for Senior Engineers, Engineers and 
Technical Assistants 


QUALIFICATIONS:— 


SENIOR ENGINEERS:—A good degree, at least 
five years’ engineering development experience and 
ability to control fully a project involving a team of 
development engineers 


ENGINEERS:—A degree or equivalent and several 
years’ engineering experience and capacity to 
develop equipment from the original idea to the 
prototype stage with minimum supervision. 


TECHNICAL ASSISTANTS:—H.N.C. or equiva- 
lent with practical experience in their particular fields 
Experience desirable, of one or more of the following 
Servo-mechanisms, auto-pilots or auto-stabilisers, 
analogue computing devices, etc. 
These are permanent positions in an expanding 
organisation with new well-equipped laboratories. 
Good salaries and prospects for men with initiative, 
nsion scheme, assistance with removal expenses 
a Great Britain and with housing. 
Apply with details of age, qualifications, experience 
el alors required to— 


Staff Appointments Officer, P.O. Box 241, 
Belfast, quoting S8.A.93. 
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THE MULLARD 
RADIO VALVE CO. LTD., 


require a Physicist or Electrical Engineer for design 
and development work on cathode ray tubes for colour 
television 


Physicists or Engineers who possess a B.Sc., Honours 
degree and have an interest in electron optics, glass 
technology or physical chemiistry are particularly invited 
to apply 


The vacancy outlined above is caused by the expansion 
of the Company’s activities in this field. The commencing 
salary will be according to individual age, experience and 
qualifications and can be considered as progressive 


lhe Company's policy regarding the employment of 
scientific staff provides adequate prospects for advance 
ment and breadth of outlook is assured by opportunities 
for transfer to other fields of work within the Company 


There are facilities for further study and a Company 
Pension Scheme and progressive holiday plan 


Applications in writing will be treated with the strictest 
confidence and should be addressed to The Personnel 
Officer, The Mullard Radio Valve Co. Ltd., New 
Road, Mitcham Junction, Surrey, quoting referen 
JFG/S.1,;M.D 


Se 
- BRADMATI 
Caw me ee 


(REGD. TRADE MARK) 


Have pleasure in announcing 
HIGH QUALITY 


STEREOPHONIC HEADS 


(RECORD AND REPRODUCING) 


Suitable for use with the new Stereosonic pre-recorded 
magnetic tapes 


Dual track, high impedance embodying all the features of our 
standard range of heads. 


Easily fitted to any Bradmatic tape desk by replacing the 
normal two-contact mounting stem with a three-way type. 
High Impedance 

Low Cross Talk 

Reversible Gaps 


Normal two-screw adjustment and 
fitting 


Can also be used for playing standard 
single-track recording 


+ + +44 


Uses our standard screening cans 
Write for full details 


BRADMATIC LIMITED 
Station Road, Aston, Birmingham 6. 


Telephone: East 2881-2. Telegrams: Bradmatic, Birmingham 
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| anil | -R. 
THE EDISON SWAN ELECTRIC Co.Ltd, | — Esta. LR:S 1925 


Cosmos Works, anew, Enfield, EASY TERMS 


has vacancies in its Research and Development 
Departments for:— 


er" 
1. Development Engineers for work on design A word of thanks! 


and development of thermionic valves. 


2. Technical Assistants for work in connection For 30 years we have specialised in supplying quality 
with design and development of thermionic Gace and COS Ayer eee, She. QeomeerenS 8 
valves Wireless World '' readers for cash or on convenient 

‘ . . terms 

3. Mechanical Engineers interested in the prob- 7 » 
lems of mass production associated with Our policy has always been to select only those 
thermionic valves products which we know will give lasting satisfaction 
til LIOTLIA ° 


and we greatly appreciate the expressions of goodwil 
These vacancies are the result of a rapid ex- 


pansion in the Company’s activities. The posi- happy association 
tions are progressive and carry the advantages of a x. 
Pension Scheme 


received from our customers during this long and 


Applicants for vacancies (1) should have an 


Engineering or Physics degree, but applications g 
from candidates with H.N.C, or equivalent will Z EA K QUA L/TY 
be considered EQUIPMENT 


Applicants for vacancies (2) and (3) should have 


| Ordinary N.C. or H.N.C, or Inter B.Sc., or for the Conaois ILU1 


equivalent 


rhe starting salary will be in accordance with the 


qualifications, experience and age of the appli- eed by Sresdeastng Seeperenens Greugews te 


orld 
Cants The Leak reputation for Quality Reproduction, precision engineering and 
Applications should be in writing and will be fine appearance is firmly established and we shall be ot oS ary you 
. a" . " . with any of their products for cash or on easy terms as desired, 
treated with the strictest confidence. Apply to TLIO AMPLIFIERS POINT ONE” or VARISLOPE PIC. Ii PRE- 
the Personnel Superintendent. AMPLIFIERS - TUNERS - DYNAMIC PICK-UPS 


NOW TRY THE NEW 


REMINGTON SUPER 60 
[4 DAYS LUXURY SHAVING FOR 5 


PLANNING 
& ESTIMATING ENGINEERS 


The English Electric Company Limited, 
Stevenage, Herts, have a number of vacancies at 
different levels for men with initiative, willing to 
tackle new and interesting processes, and develop- 
ment work, in a wide field of Mechanical/Electronic 
Precision Equipment 


The qualifications looked for are:— 
1) Higher National Certificate or 


equivalent with a full apprentice- 
ship 


Several years’ experience in esti- 


mating methods and planning in Here is The Supreme Shaving instrumen 
ligt — > ‘ - d SEND J the latest super-styled model, with 
light enginecring, instruments an ONLY © jarger effective shaving ares Double 
mechanical/electronic assemblies, (returnable Deposit) | insulated Built-in Motor, AC/DC 200 
including the materials used. 250v. immediate delivery in luxury 


for |4-day Free Trial 
then 15)- balance 


Suede-finish presentation Case 


Ability to clear technical snags 


- after trial « satisfied 
during various stages of develop- 


tte 


4- ALLOWED FOR 


and 8 monthly pay- 


ment ments of 24/- (or 19 - | YOUR OLD SHAVER—«n, | 
. 4 id make, any condition—if you buy « 
. 7 ee Coe pow’ © New Remington Super 60 after trial | 
These are permanent staff positions offering shaver) for Cash or ed. 
xcellent prospects and conditions. Housing will be Cash Price e917); Send for FREE BROCHURES — 


ivailable to married applicants in certain instances. 


Applications <ae sone pray W.C.2, The L‘R‘ SUPPLY CO. LTD., 
Quoting Ref. No. ' BALCOMBE ~- SUSSEX boemtt' as 


Diaosmmescnen 1086 Wren: ree Worn 143 
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Complete 5 vaive Superhet 
S-wave band receiver suitable 
for A.M. or F.M. reception 


An entirely new series of courses designed to teach Radio, Television and 
Electronics more quickly and thoroughly than any other method. Specially 
prepared sets of radio parts are supplied and with these we teach you, in your 
own home, the working of fundamental electronic circuits and bring you easily 
to the point when you can construct and service radio receivers, etc. 

Whether you are a student for an examination; starting a new hobby; 
intent upon a career in industry; or running your own business — these Practical 
Courses are ideal and may be yours at very moderate cost. 

With these outfits, which you receive upon enrolment and which remain 
your property, you are instructed how to build basic Electronic Circuits 
(Amplifiers, Oscillators, Power Units, etc.) leading to designing, testing and 
servicing of complete Radio and Television Receivers. 


FILL IN COUPON PROSPECTS 


—_ siete wee _ 
~——.._ / NEW TELEVISION COURSE including a complete set of | To E.M.J. INSTITUTES 
equipment dealing with the design, construction and servicing of ahigh | Oept. 127X, Grove Park Road, London, W.4 
quality television receiver. | Please send me your FREE book on Practical Courses. 
, Subject(s) of incerest 


COURSES FROM 15/- PER MONTH | 


NAME 


EMI INSTITUTES xm 


fn educational erganisation serving the E.M.!. Group of Companies which in 


“HIS MASTER'S VOICE,”"” MARCONIPHONE, COLUMBIA, ETC. 


| 
Courses (with equipment) also available in many other engineering subjects | | 
| 
| 
! 


| NOVE™ CCA 


lnasenenem 1065 Wrretess Wor_p 
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“You can rely on 138° 


Stockists of all Radio and Electronic components 
for manufacturers, laboratories, Educational 
authorities, and the amateur. 


Stockists of Bulgin, Denco, Hunt, T.C.C., Belling and 
Lee, W.B., Whiteley, Wharfedale, etc., ete. 


Mullard 510 amplifier and G.E.C. 912 amplifier—all 
parts stocked and available on H.P. 


Taylor and Avo instruments from stock. (H.P. terms 


available.) 
RADIO SERVICING COMPANY 
82, SOUTH EALING ROAD, LONDON, W.5. Telephone: EAL. 5737 


Next to South Ealing Tube (TURN LEFT) 9 to 6 p.m. Wed. | o'clock. 


Transtormers 


Transformers 


Transformers 


; For the Mullard Amplifier. 
For the Osram 912 Amplifier. 
FREQUENCY METERS For the Williamson Amplifier. 
24-8" up to 10,000 cycles C.R. Tube Isolation Transformers. 
DIFFERENTIAL AC C T ai: “pp ee 
.C, CURREN and a art ° 
METERS ie aig 
COMPARING THE MAGNITUDE 
OF TWO CURRENTS | 


A full range of switchboard and 
portable instruments, including four 
types of Millirange Meters. 


CO. (HILLINGTON), LTD. 


Boswell Square Industria! Estate, Hillington, 
Glasgow, S.W.2. Halfway 1166 and 2194 


Ellison Transformers 


LIMITED 
62, BRIDGE ST. NORTHAMPTON 
AND ALL LEADING COMPONENT DEALERS 


145 
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~ 1 
ct f We desire to extend our range of 
, & 
Please stock and equipment as quickly 


as possible. 


Atter 


Have you any of the following? 
ALL GOOD ELECTRONIC TEST EQUIPMENT by | MICROWAVE TEST EQUIPMENT 


the following: AVO, Taylor, Marconi, GEC, Furzehill, Receivers R54/APR4 and Tuning Units TNI6, TNI7, TNI8, 
Ferranti, General Radio, etc. Test Meters. Signal Genera- TNI9, and all VHF receivers. RI359. RI294. P58. P.47. 
tors, Universal Bridge, Meggers and all high grade instru- 3 

ments, including laboratory test equipment. | BC221 Frequency Meters. We shall be prepared to 


give special consideration as to price offered 
for those Frequency Meters delivered or sent to us before 
COMMUNICATIONS EQUIPMENT November 30th, |955. 


Eddystone. R.C.A. Hammarlund, National. G.E.C. 
Zenith, RME, Hallicrafters, SX28. $X42. $27. $27CA and | KLEYSTRONS. 2K33.2K29, 2K39, 2K40, 707A—707B, CV 129 


all other types. VALVES al! types required. 

Highest U.K. figure given promptly for all the above 
U.S.A, TS EQUIPMENT equipment in good condition. CASH SENT BY RETURN. 
TS3. TS13. TSX-4SE. T8127. TS147. TS69. TS62. TS61. TS35. 
TS45, S174, TSI75, TSi4 and all other Prefix Nos. Call, write or phone NOW. GERard 8410-4447 


UNIVERSAL ELECTRONICS = %010n 0000 


Thursday 9.30 a.m. to | p.m. 
22/27 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2. __ open aus bay saruray 


iidiiestnitels —_ LLL. - @#0c0cssssecessssseceacoce: 


TO OVERSEAS BUYERS, LABORATORIES 

AND OTHER USERS. TRANSFORMERS 
COILS LARGE OR SMALL QUANTITIES 
CHOKES 0e enquiries wetcomen 
SPECIALISTS IN 


We invite your enquiries for all types of U.S.A. 
surplus electronic equipment. 


Jersey House, Jersey Street, Manchester, 4. CLOCK AND INSTRUMENT CONS. | ere: 
Telephone ( entral 7834/5/6 VACUUM IMPREGNATION TO APPROVED STANDARDS 
Largest stocks of Government surplus equipment CONTRACTORS TO G.P.O., M.OS., L.E.B., ETC 
E S 123-5-7 PAROHMORE ROAD, THORNTON HEATH, SURREY 
a Europe. LIVINGSTONE 226! EST. 1933 


Almost 300.000 Acru 
Neon Indicator Lamps ~\ . 
have been supplied dur- ~ | 
ing the past six years — 
without one single ~ 
complaint of short life. 


ASK FOR 
LEAFLETS OF 
Bm NEW BAKELITE CASE 


We give you below with the kind permission of the firms concerned, a few of the regular users of :- 


ACRU NEON INDICATOR LAMPS 


THE 8.8.C. LONDON BAITISH CENTRAL ELECT. CO. LTD. LONDON THE BRITISH THOMSON-HOUSTON CO, LTD. RUGBY 
THE ENGLISH ELECTRIC CO. LTD. STAFFORD ERICSSON TELEPHONES LTD. NOTTINGHAM @ THE ETNA LIGHTING AND 
HEATING CO. LTO. BIRMINGHAM FAIREY AVIATION CO. LTD. STOCKPORT @ WEATRAE LTO. NORWICH J. LANGHAM 
THOMPSON LTD. BUSHEY HEATH HERTS. 4 LC1.LTO. @ G. &. JONES AND SONS (M.?.) LTD. HEMEL HEMPSTEA MARCONI 
INSTRUMENTS LTD. ST. ALBANS “LAUGHLIN MACHINERY LTD. LONDON _ McVITIE AND PRICE LT LONDON 
MULLARD LTD. LONDON @ PYE MARINE LTD. LOWESTOFT @ PYE LTD. CAMBRIDGE @ S$. SMITH AND SONS (ENGLAND) LTD. LONDON 


THE ACRYU ELECTRIC TOOL MFG., CO., LTO. : Chapel Street : Levenshulme : Manchester I? Telephone : RUSholme 46/3 
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Field of the future 


industrial 


The man-in-the-street 


calls it the “ push button 

era.” The technician 

recognises it as the new electronic 
industrial revolution. If 

you are interested in control 


linking your future with this 
fast-growing field of industrial electronic 
control, the positions outlined 

below offer you an excellent opportunity. 


Application Engineers + For customer liaison and 
interpretation of requirements of industry. 

Technical Writers + To prepare technical literature 
and Instruction Manuals from design information. 
Draughtsmen + For electronic equipment lay-out 
and also for small electro-mechanical assembly design. 


These positions are available with 

LANCASHIRE DYNAMO ELECTRONIC PRODUCTS LIMITED, 
a progressive and rapidly expanding organisation 
of medium size, pleasantly situated, specialising 

in the development and manufacture of all types of 
industrial electronic equipment and in the 
application of this equipment to the needs of 
industry and the Services. 


Please apply in writing, giving full personal details 
and stating age, experience and ney required, 
marking the envelope “ T.A.S. Application.” We shall 
deal with every application in strict confidence. 


LANCASHIRE DYNAMO ELECTRONIC PRODUCTS LTD., RUGELEY, STAFFS 


Mode! 840A illustrated 
Now available on ettroctive Hire Purchase Terms. 


for universal use 


750 and 680X 110/240 v. A.C. The very la 


discerning pr | and 
gladly forwarded 


Latest EODYSTONE Component Catalogue |/- 


The 


users. 


Specialists 


SERVICES LID., 


LIVERPOOL, 
ESTAB. 1935 
ORMSKIRK 


55 COUNTY ROAD, 
Telephone: AINTREE 1445 
Branch Address: MARKET CROSS, 


Deposit Monthly 
840A ass 0 0 “19 0 08 aée 
750 478 0 @ a300 ais 4 
600xX £4106 0 @ <‘% 0 0 ames 
CARRIAGE PAID 
Model 840A, is for A.C. or D.C. 110/250 v. making it especially suitable 


tuning 
dials are clearly marked with band spread logging. Silky gear driven 
flywheel loaded tuning mechanism. These sets are the choice of the 
Descriptive literature 
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RADIO TRADERS LTD. 


23 WARDOUR ST., LONDON, W.1. (Covencry Sereet end) 
Phone No. GERrard 3977/8 Grems: “ Radiotrade” 
BARGAIN OFFER OF BATTERIES —........... 


ss v. Heavy Doty Bell Battery. Size 64 = 4) x 2hin. ........ a6 
72¥v.H.T. 154. 0.7. Size 6x5 x Ifin. 5/6 
1SOv.H.T. Size 23 x 5h x Ijin sé 
67 v. Size 22 « if x Bin 66 


All batteries sealed and unused. All plus 1/6 post and pkg. Special 
reduction for quantities 
Per doz. 

16 mid. 375 v., 2/- each 21/- 
16 x 24 mid. 350 v. 2/6 each 27)/- 
20 x 20 mid. 275 v. 2/3 each 24)- 
24 mid. 350 v. 1/6 each 15)- 
24 mid. 450 v. 2/3 each J~ 
Condenser Clips for above a6 
BIAS CONDENSERS 
50 mid. 12 v. Single Hole Fixing t/- each 10/6 
100 mid. 6 v. Tag End 10d. each 9/- 
100 mid. 25 v. Tag End 1/3 each 12)- 
BLOCK PAPER CONDENSERS 
4 mid, 400 v. D.C. 3/6 each. Many other types in stock. Your enquiries 

invited. 
LARGE ASSORTMENT OF TUBULAR CONDENSERS 6- 
MIDGET MICA CONDENSERS. .000!, 0002, 0003, 0004, 0005 5). 
200 Assorted Moulded Micas. Popular Values awe 


200 Assorted Silver Micas. Popular Values eS fC 
200 Assorted Carbon Resistors: 4, | and | watt. Good selection €1 10 0 


SPECIAL OFFER 
0.1 mid. 12,000 volcs test Mansbridge Condensers. Height 64in 
Width Bin Depth 2}in. Fixing Centres 4in. Plus t/- post 5/6 
AXOLIN SHEET 
18 x 44 « I/16in., U- each; 10 x 10 1/16in., 1/6 each; 20% 10x 1/32in.. 1/6 
each; 20 x 10 x |/I6in., 3/+ each 
RESISTORS 
Carbon 4 watt 2/6; 4 wace 3/-; | wart 4/-; 2 watt 6/- per doz 
—_ WOUND AND VITREOUS. 5 wace 1/6; 10 ware 2/6; 15 ware 
3 20 watt 3/6 each 
wiok sveumeere > § ware 5%, 6d.; | ware 5% 9d.; | ware 5% 1/3 each 
A few values in 1°. and 2%, still available 


ALL ORDERS FOR RESISTORS C.O.D. 
GUARANTEE TO STOCK ALL VALUES 
W.W. VICONTROLS. ALL WELL-KNOWN MAKES. Pre-set 2/6 each 
Spindle types 3/- each. Values from 5 ohms to 50k 


PLEASE AS WE CANNOT 


VICONTROLS WITH SWITCH 5k, 50k,  meg., | meg 3/6 each 
V/Controls Less Switch Most values spindle and preset 2) each 
METERS 
0.300 mA. 2hin. Flush Mounting. Brand new. Guaranteed 8/6 each 
0-500 mA. 2tin. Flush Mounting. Brand new. Guaranteed 10/6 each 
TWIN GANG .0005 Less Trimmers 6 6 each 
4-Way push button units 2/6 each 27/~ doz. 


Push Butcon Knobs * 3 
TAG STRIPS. }-way 2)/-; 4-way 2/6; S-way 3/-; 7-way 4+; 28-way 12/~ doz 
SLEEVING. 2 mm. 2/6: 3 mm. 3/6; 4mm. 46:5 mm 5/6 per doz. yd 
POINTER KNOBS. Small biack with white line, standard jin. 


~ doz 


spindle 7/6 doz 
WANDER PLUGS. fed and Biack 2/- doz 
PHILIPS TRIMMER TOOLS. |)- each 10/6 dos 
BELLING LEE FUSE HOLDERS. Type L356 (Pri. Meg ) 2/6 each 
WEARITE COILS. PA4, PO4, PAS, POS, 1/3 each 12)~ dox 


VALVE HOLDERS. Moulded B9A 7/6; B7G 6/-; Int. Oct. +; 

Eng. Oct 4/6 dor 
VALVE HOLDER FITTED WITH LOWER CAN 1/6 per doz. extra 
Screening Cans for B7G and B9A , 
Paxolin V/H int. Oct. B9A, B7G S/- per doz.; Eng. Oct., 5-pin, 

7-pin 3/~ doz 


STANDARD SCREENING CANS 3-piece I/- each: Spring Loaded 1/- each 
BELLING LEE PLUGS AND SOCKETS, 5-pin 1/9; 7-pin2)-; 
10-pin 16 each 
AIR SPACED TRIMMERS 5. 10, 15, 20, 25, 50 and 75 of pre- 
set and spindle types 1/6 each 15/~ doz 
PYE PLUGS AND SOCKETS 1/6 per pair, Tee” pieced 1/9 each 
GROMMETS | gers. assorted grommets fin. co lin 6 gross 
POST OFFICE LAMP JACKS No. 10 1/- each 9/- doz 
Lamp covers for same 3/- doz 
WESTINGHOUSE KHi Hall-wave Rectifier, rating 
6 v. at 10 mA., 2/6 each 27/6 dor 
ileal TRANSFORMERS, Mulci-ratio, 5/- each; Pentode 
or pow 4/~ each 
DRUM DRIVES, Ygin 1/~— each 
WESTECTORS, WX6, WXI2, WI, Wi2, W4 Ue each 9/- doz 
ARCOLECTRIC (Whitney Lamp), Red, Green, Clear, 1/6 each 15/- dox 
SIGNAL LAMP HOLDERS. Pane! mounting, complete with 
adjusting lampholder, 1/9 each 18- dor 
NUTS 6 BA 3/-; 6BA 2/6; 4BA 3/-; 2BA 4/- per gross 
SOLDER TAGS 2/6 per gross; Shakeproof Washers 2/- per gross 
JONES PLUGS AND SOCKETS. 4 pin, 2/6; &pin, B-; 
B-pin, 3/6; 10-pin, 4/+; 12-pin 6/- pair 


CASH wer ORDER OR 0.0.0. ALL ORDERS DEPT. Wt 
LL ORDERS FOR LESS THAN £2 ADD POSTAGE 


We Invite your enquiries for items not listed 
Trade Counter open 9 to 6 Monday to Friday 
Callers Welcomed 
WHOLESALE, MANUFACTURERS’ AND EXPORT ENQUIRIES INVITED 
> es. & &S eS SeeewewyweTeseses vw 
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SPECIAL OPENING OFFERS by 
A. G. HAYNES (Radio) *“"°"JoAss..\ccr™ "oe" 


(2 minutes from Leicester Square Tube Station) 


LANE U.S.A. INDICATOR UNIT 

2-Speed Tape Type BC929A 

Deck Mk. VI. | Complete with C/R tube 3 BPI, 
shield and holder. 7 valves. 

*% Twin trock recording. (2) 6H6GT. (1) 6XS5GT. 

*% Three high grade motors. (1) 2x2 (1) 6Gé6, IN 

% Instantaneous braking. ORIGINAL CARTONS. 


% Single knob control. 
% Speed change key. 
* Takes up to | 200 ft reels. 


Price £3.5.0. 
U.S. DINGHY TRANSMITTERS 


Self-contained hand generator supplies power to the 2-valve 


transmitter. Operates on 600 metres. Complete with 
£14 , 19 . 6. ome Snaters Ceoeeee vaives 12A6, 12SC7. Neon indicator, test bulb, copper 


aerial with winding attachment, straps etc., also full in- 


WAVEMETER Type W1310 | structions for use. as NEW 30/-, 
Continuous coverage of 155- U.S.A. DYNAMOTOR ROTARY 


230 Mc/s. Complete with TRANSFORMER 
valves, chart and test prods. | D.C. Input 12 volts, D.C. Output 285 volts .075 amps. 
input 230V 50 cycles. In | Unused 30/-. 
original crates. | SOLAR ELECTROLYTICS Ex-Units 
As NEW £3.19.6. Crg’ 4/6. 8 x 8 mid. 350V wkg. 20 mfd. 1SOV wkg. Ali can 1/6. Six for 
6/6. 
AN/API U.S.A. ALTIMETER 

Includes Receiver, R.F. Transmitter and A.F. Amplifier. CONTACTOR TIME SWITCHES 

Complete with 14 valves and a host of useful components. In soundproof cases. Clockwork movement. 2 impulses 

As NEW. Price with 12 volt Dynamotor 65/-. per second, 10/6. 

Price less motor 39/6. VALVES WANTED, Ali types. 


FPP PTR E ERROR ERE R EER RE RRR REFERER ERE ROPE TREE RRR R EERE ERE R OES 


HANNEY or BATH 


conan 912. Lab. resistors, 98/4; T.C.C. condensers, h5-; PARTRIDGE Com- 


A Complete range of 


BAND 3 CONVERTORS 


j ite with loose lead terminations. Mains trans., io; Choke, 20/6; Output 
is now available, tr ar 76/9 (price Includes Partridge carriage/packing arge). Denco 16 8.Wi 
either with or without All. chassie with bronze printed pane!, 21/-; W.5. output trans, B2/-; A.B. Switches 


14/- pra V Al VES: 2.720, 3; U.700, 16/7; 8.208, { Two 8.708 matched 
34/6. Smal! parts (each) 17, 64; L.734 26; L.1001/W, 4/6 or. 


power supplies. Care- 1/6; V4P/903/0, B/-; D.170/R, B/G; P.78, 4/6; Past gene 4/-; 5.200 


pocestcenennqusomense* = 


ful design and layout, e PD, @/-; MeMurdo valveboidem, 1), 

: « Complete kit of parte for the 012, as above, £91. 
together with efficient : MULLARD 510, rie resistor/pnte, 97/6; T.C.C. Condensers, 4B/-i Kistone mains 
Aver circuits ensure | Vig" Med fen” sand gr vALYRs" Ria ‘ebbr' waits aay: Cx 
high ettenuation of | > [Ry ti Sea. Read Jun diel, gir leno settk: ier Pee Geter a rae 
Band | and freedom : : te ome, 179; Malan & _ 495, Jape O76. G0: Cutpet P78. Aix; V.1 tag beard, 


3: 
the huliand 10, as above, £14/14/-. 


from break-through. 


N ) ° 
All our units are fitted WILLIAMSON AMPLIFIER. Ali parts available as previously advertised 


Tg? gene ay P.M. FEEDER UNIT. Chassis set, 7/6; Collect, 11/9; 10.7 Mele 


eter 


with pre-set Band 3 . G/- each: Ratio divcrim. trans. 12/6; Phase «discrim. trans., O/-. Technical 
4 od giving cireult, point-to-point wiring, ete., 1/9 PF. 
contrast controls and = COILPACKS, DENOO CP 4/L and CP 4/M, 33/4; CP 4/370 pt. and CP 3/800 pt 
. = 42/8. OSMOR” QO” HO, 4B/- UM, 40/-; Batt. 50/-: TRY, 40/-; HP stage tor 
manual aerial trim | = HO pack, 20/-: BTA ¢-station pack, 43/8. We stock COLLS by Weymouth, Osmor 
mer | = Wearite, Denco and R.E.P 
| 2 WIDE ANGLE COMPONENTS. ALLEN. Teleking Chassis, 50/-; Collects (TK and 
= Super-Vieor), 44/6; LO.208, Qiv-; FO.906, B1/-; DC.200c., 99/6; FOS02, 9]/- 
- GL.16 and 18, 7/6 each; 40.512, Q1/-; AT.510, BO/-; OF .117, O/-; BT.314, 15/- 
- DENCO Chassis Maguaview, 37/6: yey * Buper- Visor, §1/6; Coil sets Magnaview 
= 41/8: WA/DOA), 43/-; WA/PCAL, 31/-; WA/LO! and WC1, 7/6 each; WA/PMAI 
| = @)i-; WA/LOTI, 42/-; WA/FBT), 16/-. 
| = 
| > SUNDRIES. Pre-set controls, S-watt wire wound, al! values 199 to KQ, B/- each 
less power supply £5 ® 15 ° 0 | « Ditto j-watt carbon, 50K Q to 240, B/- each. Denco MTO.1 Test Oscillator with 
* valve, 75/-; Der vo TPA TV pre-amp. with valve, 0/4. Also over 100 vaiues in 
with power supply £7.. 10.0 = close tolerance Silver Micas. 20,000 Kile resistors ex stock in al) preferred values 
a i wattage 
PRICES : Plus pest and packing 2/6d . 


- Send 4.4.8. for list. Please add 2/- to all orders under £3 (any excess returned), 


SEND FOR FULL DETAILS 


HOMELAB INSTRUMENTS LTD, _ &- F. HANNEY 


77 LOWER BRISTOL ROAD, BATH 
615/617, HIGH ROAD, LEYTON, LONDON, E./0 


Phone: LEYtonstone 565! : Woes Gone 


OPTIC rrr ieee riety 


~~ 
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—“Designed exclusively for home 
MOR: High Fidelity systems” 


CORNER HORN AND AMPLIFIER,CONTROL UNIT 4 / 


Designed to form the nucleus of all but the most ambitious 
home high fidelity installations, the general performance of 
the RD JUNIOR is in keeping with the standard which has come to be expected of the modern 
high fidelity amplifier, ic is, however, the many unique and novel features which have been in 
corporated in the design which distinguish it from its contemporaries and place it in a class apart, 
unrivalled by any other equipment approaching it in price 

Outstanding amongst these features is the inclusion of an INDEPENDENT LOW PASS FILTER 
virtually essential when dealing with worn records or bad radio transmissions, but normall only 
associated with the highest priced equipment Exclusive festures include ‘* impedance biug 
loudspeaker matching and the provision of four alternative Panel and Control Knob colours 
Anticipating the use of an FM Unit a second radio input is provided, whilst the availability of ample 
spare power avoids the added expense of an additional power pack 

An unusually high standard of materials and workmanship combine to provide a reliability 
s factor reflected in the unconditional TWO-YEAR GUARANTEE cover: < both unit 


PRICE £26 COMPLETE 
i 12-page Mlustrated Booklet post free on request. } 
rimarily designed to house the exceptional Goodmans Axiom |02 speaker, 
he Junior Corner Horn c bass response with virtually See Page 136 for details of the new RD MINOR Mk. il! 
perfect treble diffusion co provide a standard of performance far superior | Available from Specialist Dealers in London and the Provinces or, if in any 


that suggested by its modest price. Compact in size it is the ideal re- | difficulty, please apply direct. Agents in the majority of overseas countries 
producer for domestic use and the perfect companion for the RD JUNIOR Trade and Export enquiries invited 
amplifier 


PASI PRICE, ee peter and wide pana crime cwrace ener | ROVER TJEVELOPMENTS  (cuecreonics) LTD. 


strated literature post free on request **Rodeveo House,” 116, Blackheath Rd., 8.E.10. TiDeway 1723 


MIDLAND INSTRUMENT CO.—— 


HAND He apn generates 28-v. L.T. and 360-v. H.T. through 
10x coupled to the generator, complete with ratchet handle, 
lata for nverting in a few minutes to a 200/250-v. A.C./D( 
with final drives of approx. 60, 12 and 2 r.p.m., unused 17/6, 
acking 2/6 
PARMEKO TRANSFORMERS, tapped 200/250 v. A.C. mains, output 
250-0- 250 at 80 m/A., 6.5 v. at 2 amps., 63 v.at4 amps screen, 
nclad, all terminations marked, unused 7/6, post 2 
HOOVER ROTARY TRANSFORMERS, midget type, input 12 v., out 
5/8 st 30 m/A., size 4}in. long, Zin. dia., weight 20 oz., new 
15/-, post 1/3 
ROSS ACHROMATS, unmounted, 56 types all 40 mm. dia., {/1.7, {/2, 
1/3, fo« ngths are approx. 2jin., 3in,, 34in., 4in. and 4)in | 
perfect, 10/- each, post 6d 


e. + C. POWER UNITS, A.C. input tapped 200/250 v., output 300 v. at 


6.34 v, at 15 amps. and 6.54 v. 3 amps. A.C., consists 
t tifers, seven Dubilier Nitrogol 4 mfd, 800 v. conds., L.T | 
HLT. ¢t formers, two L.P. chokes, various other conds. and 
106, fuses, etc., ete., for 19in, rack mounting, weight 
00 sused, worth (60, our price 87/1@/-, crate and carriage | 
t 0 NI. 30 


SELSYN TRAE ree Oe agslips), %in, type, pure synchron. x-y-1-i 


r slave, 50 v, bu cycle single phase A.C tae | 


¢ of these are wired up, the rotation by hand (or TWO SPEED—SIMPLE PUSH BUTTON 
f one, will result in a 100 per cent. follow in the other(s) 
} . © or anti-clockwise, supplied brand new with test report | CONTROL 

t slid ealed cartons Value, £* each, our price 25/-, post 

3 » for 60/-, post paid with wiring diagram | THE NEW K6 UNIT 
veLerwens SETS, consists of 2 combined receivers and microphones, 
ed 20ft. twin flexible, provides perfect 2-way communication 
‘" mile with extra flex), self-energised, no battery required, 


rea for use, new, boxed, 12/6, post I 
VIBRATOR PACKS, input 6 v., provides all L.T. and H.T. outputs for 


. . 
List Price 19 GNS. 
S and 38 sees. in metal case size Gin. * 6hin, x Sfin., complete with 


, - SEE AND HEAR IT AT 
new, unused, 20/-, post 2/3, spare Mallory 6 v. type 660 non-sync 
Mass, Gr) Poet SS YOUR LOCAL DEALER 


HIGH- at IMMERSION HEATERS, 230-250 v. 2,000 watts, removable 
t control, plated copper stem 18in. long trom fixing screw, 


‘Hi dia, tank hole, removable brass top termination cover MODERN TECHNIQUES 
sted cable bush, new, unused, 46/-, post paid 
Many other bargains; send 34. with $.A.£. for current tists. 138-144 Petherton Road, London, N.5 


MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17 Tel.: Canonbury 5896 
Tel HAR 1308 i 
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Demonstrations Daily 
RETAILS AT 9 Gns. 
installed COMPLETE with Aerial 


within 15-mile radius of the transmitter, 


14 GNS. NO EXTRAS. 
CHECK THESE FEATURES 


200/250 A.C. Tunable Over Band Il! 
Aerial Imp. 80 ohms. 
Output 45 Mc/s. Freq. Tunable. 


VALVES—i-U78, |-8309, 2- 
Z77, Unit guaranteed 6 
months. Valves 90 days 


TRADE ENQUIRIES INVITED 


Size 10 x 8 x 5, 


SUPPLIES 


DEPENDABLE RADIO 


124 TOTTENHAM ST., LONDON, W.I. 
OPEN 9%.30-5.30 Mon. to Fri Sat. 9.30 to | p.m 
TERMS.-CASH WITH ORDER OR C.0.0. DEPENDABLE—ALWAYS 


Wiretess Wor_p 


DEPENDABLE PRESENTS 


NO ALTERATIONS 
TO CIRCUIT 
REQUIRED 


SIMPLY CONNECTS TO AERIAL 


BEAUTIFULLY 
FINISHED Medium Oak CABINET 


Novemser, 1955 


ROTARY TRANSFORMERS 
H.T.31 
Input 11.5 ¥ 


Output 250 
v.at 125 mA 


H.T.32 
Input t! .Sv 
Output 490 
v. at 65 mA. 
H.7.32, 30/-. Postage 2/- 


H.7.31, 55/-. Pose 2'- 


HEAVY DUTY SLIDING 
RESISTORS 


250 watts to carry 25 amps. Resistance 0.4 


ohms. Suitable for charging board, etc. 

Size 9 x 4 x Gin. high. Brand new. Price 
12/6. Post 2/- 

DYNAMOTOR 

ROTARY 

TRANS- 

FORMER 


- 


7 
LANgham 7391/2 D.C. Input D.C. Output 
27 Volts or 12 285 Volts 
1.75 Amps 075 Amps 
DEPENDABLE Price 37/6 ea. P.P.2)- 


NOT JUST ANOTHER HIGH FIDELITY AMPLIFIER 


The STANLEY Model HF! 25 is a scientifically designed 
instrument which will provide perfection of sound 
reproduction, Read the Brief Specification :-— 

Frequency response 10-20,000 ¢/s within less than idb. Total 
harmonic distortion 0.2% at 400 c/s., 0.1% at 5,000 c/s. Hum 
and noise — 74 db, Power output 12 watts, bass and treble controls 
providing 10 db. lift and cut. input impedance IM ohm, Power 


supply 110/250v. 40/100 c/s. A.C. Provision for connection of 
tuner unit 


H. WHITAKER G3SJ., 
SYCAMORE WORKS, SYCAMORE AVENUE, BURNLEY 


Phone: BURNLEY 4924 (A.R.B8. APPROVED) 


Manufactarere of precision Quarts Crystals in a wide variety of bases covering th 
complete range 40 Ke. to 18 Me. in fundamental frequ ses All are made t 
extremely fine tolerances, and frequency adjustment ca 00 
Plated electrodes of gold, silver or aluminium with wired ir ut 

are available. Quotations can be given for any type of cut or mode of oscillation 
including « complete range for filter circuits with zero temperature co-efficient 
over a sensibly wide temperatare range. Our new works is equipped with up-t 
the minute production technique methods, X-ra rientation ensuring 

of all cuts Artitte ing by etching and plating | ration unde Ma 
ensure long term « jlity of the final calibration Rar'\ felivery can be given 
of moat types. Our rind service is stil! available and in some cases we are prepared 


to quote for lowering the frequency of your existing crystals 


SPECIAL OFFER: 


200 ke. DT cut, sero temperature co-efficient over the range-—-30° centigrade t 
+66" centigrade Prequency adjustment 006 etter Mode: Face shear 
Milver-plated electrode, wire mounted Basing + pin spaced) Other bases t& 


order, £1 each 


Our technical depertment is at your service 
brilliant 


Send ‘or details of this 
netrument to-dey 


ust 18 GNS. price 


STANLEY SOUND & VISION PRODUCTS LTD. 
Staniey Works, The Green, Pirbright, Surrey. 


Phone: Pirbright 1426 


[wico| KIT 


VALVE VOLT-OHM 
METER 
3) RANGES 
7 volts ranges 0.0! v. to 1000 v. 
D.C. +,D0.C.—, A.C., R.M.S. 5 
ohms ranges 0.50 to SOOM, 7 
Db ranges —20Db to 61Db. 
KIT £19. C.w.0., or C.0.D. 
WIRED £26, 


Write for further details 
Invited 


WHARTON INSTRUMENT COMPANY 


1081 FINGHLEY ROAD, LONDON. N.W.11. fel.: MEADWAY 9407 


Export Enquiries 


NOVEMBER, 1955 Wiretess Wor_p 149 


G2AK This Month's G2AK a DC O e bo 


Bargains 


(Regd Trods tha -+) 


THE IDEAL POWER TRANSFORMER SOLDERING INSTRUMENTS 
FOR THE TABLE TOP RIG. | & ALLIED EQUIPMENT 


his Parmeko-made transformer has the following conservative | 
ratings: Primary, 230 v. 50 c/s. Secondary, 625/550/375/0/375/550/ 
|| 620 ¥. Raced ac 275 VA. tc will give 620 or 550 volts at 200 mA 
simuleaneously with 375 V. at 250 mA. All che H.T. you require 
for R.F. and Modulator. Also 2-5 v. 3 A. windings for suitable rec- 
| ciflers such as SRAGY, 5Z3, 83, 5U4, etc. Weight 244lb. Size 63 x 
| 64x Stin. high. Worth at lease £7. Our 43 only. Carr. 
| Paid W.O. only, no C.0.0 


| EIRE or abroad 


' 

| 

| We regret that we cannot accept orders for these from | 

' 

|| MINIATURE ROTARY TRANSFORMERS. 12 v. input, 
| 
| 


|} output 360/310 v. 30 mA. c.c.s. or 70 mA i.c.a.s. Only 44in. x 2pin ILLUSTRATED 
|| overall, Only 17/6 each, or 30/-for 2. Post and packing |/6. SS 
pee AE 8 Bi ete DETACHABLE 
|| | THIS MONTH'S SPECIAL. Photo Multipliers Type *%” BIT MODEL 
9 931A, 35/- each or 2 for £3. American 807 Valves, 7/6 each LIST No, 64 
\| } oF 25/-for 4 

STREAMLINED BUG KEYS by famous maker. Brand new in Protective 
i] nal cartons. List over £4. Our price only 45/- Shield 
|| ARS SPARES. Cabinets £4/15/-. Packing and carr, 7/6. Complete List No. 68 


| 
} set of 14 valves €5/10)-. Output Transformer 37/6. Mains 
Transformer £3/10/-. ?. & P. 2/6 “DB” Type LFS. 12/6. 


| arriage paid on all orders over €! except where stated. Please 
| include small amount for orders under 


Please print your name and addresss. All Mail Orders to:— 


| CHAS. H. YOUNG, G2AK 


Dept. ‘W' 102 HOLLOWAY MEAD, | BIRMINGHAM | 
Phone: MIDLAND 325 


| Au callers 110 DALE END, BIRMINGHAM 4 
"Phone: CENTRAL 1635 


(3 PL) 


Hermetically 
sealed 
transformers 
for 
tropical 
conditions 


STL TRANSFORMERS | 


incorporate sound design and are 
manufactured to the highest standards 


called for in the electronic and com. 
CATALOGUES HEAD OFFICE SALES & SERVICE 


ADCOLA Products LTD. 
GAUDEN ROAD, TELEPHONES : 
| | CLAPHAM HIGH ST. MACaulay 4272 
STEWART TRANSFORMERS Ltd , 
| | LONDON, 5.W.4 


munication fields. Consult us for 
your next transformer requirements. 


75 KILBURN LANE, LONDON, W.10 * LADbroke 2296/7 
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WORLD F ane us 
ELECTROLYTIC CONDENSERS 
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TAPE PRE-AMPLIFIER 


EP — .. for those who 
want the best . 


Used with the WEARITE 2B DECK, our Tape Pre 
amplifier 4/WRB 2b is capable of giving recorded quality 


to the highest professional standards; yet at moderate cost 


Subminiature 
Minit Mico and 
Panclimatic Con 


densers 


Your enquiries are 
invited * Completely separate recording and replay 


chains with direct/replay monitor com- 
parison switching. 


Technical speci 
fication and cate 
logues on demand k 


Correct pre- and post-equalization to 
C.C.LR. standards. 


Peak-programme signal metering. 
Positive metering of bias and erase voltages 
Designed mainly for WEARITE 2B Tape 


7 4 | A N O i | _ —uses all the facilities provided on this 
ELECTRIC LTD. Price 55 gns. 

9c > For full details, write or telephone 
Pee ot D ROM ARIEL SOUND LTD., 
WILLESDEN , LONDON N.WIC 


57, LANCASTER MEWS, LONDON, W.2. 
Telephone: PADDINGTON 5092 


+e * 


TELEPHONE WILLES 2133 


bs 
POST OFFICE TYPE Per oe 


3,000 and 600 relays . L.z.8. to British Standard 
, . at ne 98/E5. Diameter 5mm. Length 
to specification € | 


BALLOONS. Tubular 5mm. Sphe- 
rical 7.5mm OVFRALL LENGTH 
(Balloon and Cap) Tubular 
15mm. + Imm. Spherical 16mm. 

Imm. rRatinos. All standard 
voltages up to 24 volts. Amperage 
from 0.3 on low voltages to 0.06 
on higher voltages. 


VITALITY L.E.S. BULBS 


Vitality Bulbs Ltd., Neville House, Neville Place, London, N.22 


Phone’ BOWes Park 0016 


Sotdltrwith, «tS 


@ NO TRANSFORMER ser 0d @ FOR MAINS OR rot VOLTAGES 
Rapid Heating Extreme Lightness Twenty models —Bit sizes, 1/8", 3/16", 1/4", 6/16" 
4/8 — Prices from 19/6. Voltages trom 6/7 v. to 230/60 ¥ 


Have you tried our ‘ Fosmanes instruments or our’ 


ba yay Ot. hey 14 (Dlustrated below) 
They need no nd last indefi iy. Details in folder 6.7.5, sent on request 
@ Specialists in tropical and Services jungle finish Sole Manufocterers and 
LIGHT SOLDERING DEVELOPMENTS LTD., 
@ GUARANTEED TO FULL A.1.D. & LEME. STANDARDS 106, GEORGE STREET, CROYDON, SURREY Tel. CROydon 8559 
PROMPT DELIVERIES, PROTOTYPES 7 TO 10 DAYS P 


L. E. SIMMONDS 


aeaYR OWN ROAD HARR OO 


NOVEMBER, 1955 
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ONE OF 


THE 


[Fit+// 


2 SPEED TAPE RECORDER 
Employs the current Lane Tape Unit 
and latest amplifier techniques and 

suitable for playing pre-recorded tapes 


at their best. 


Verdik Sales Ltd., are manufac- 


turers of high-grade magnetic 


recorders, amplifiers and asso- 


ciated equipment. 


VERDIK SALES Ltd. 


Wardour St., 
‘Phone 


8 Rupert Court, 


I ondon, W . Gerrard 8266 


A COMPREHENSIVE RANGE OF 


VERDIK 


PRODUCTS 


instruments manu- 
factured in Moving 


Coil and rectifier 
types to B.S. 
89-1954. 


SMALL PANEL INSTRUMENTS 


2in,, 2hin. and 34in. 
enclosed in cases of | 
black moulded insula- 
ting material and pro- 
vided with scales | 
printed in black on 
matt white enamelled | 
metal dials. 


Avoiloble os /mmeters, Voltmeters 
Milliammeters ond Microammeters 


THE WEIR ELECTRICAL INSTRUMENT CO. | 1D 
BRADFORD-ON-AVON wv 


TELEPHONE sve 


THE OUTPUT MUST BE RESTRICTED 


to maintain the waveform, so say all the books. But not so with the 
HATFIELD oscillator, nor is it necessary to work near the point 
of instabilit 

COMPLETE STABILITY, LESS THAN 0.28 of 1%, 
output voltage 50”, 
simple circuit 
Sounds incredible, but it is GUARANTEED 

Send for copy of N.P.L. report and see our ad, in April issue of 
"W.W." The HATFIELD osciilator is now made with 3 output 
impedances to suit any Head on the market. 45 Ke/s to 50 Ke/s 


TAPE RECORDISTS! Are you Completely satisfied with your 
recordings! Bad waveform in an oscillator can cause DISTORTION 
due to intermodulation, NOISY BACKGROUND due to D.C 
component in an asymmetrical waveform and INTERFERENCE 
with radio due to harmonics beating with incoming signal, The 
fundamental cannot do this! 

COIL, complete with circuit, 10/6 post free 


BIAS REJECTOR COILS 

Even a small amount of bias frequency getting into the amplifier 
can cause alot of trouble, and nearly all tape recorders need a rejector 
coil to prevent this 

COIL, complete with instructions, 5/6 post paid 


MOTEK TAPE DECKS 
The famous K6é deck; ctwin crack, two speed, with push buttons 
and electronic braking, is a beautifully finished job at only €19/19)-. 
Post free. Or €3 down and 12 monthly payments of €1/10/-. 


TAPE AMPLIFIERS 
The HATFIELD amplifier is complete with oscillator as above, and 
magic eye, less speaker, at €12/15/-. Or €2/10/-down 


COMPLETE RECORDERS 
The HERGA recorder incorporates ALL the above items together 
with « first-class crystal mike and one reel of SCOTCH BOY tape 
in an attractive two-tone portable cabinet, absolutely complete at 
9 gns. Or £7 down and 12 payments of 


distortion, R.M.S 
greater than the H.T. voltage, | vaive, | coil, 


Patent app. for 


Further details and H.P. forms from 


HATFIELD RADIO 
78 STROUD GREEN RD., LONDON, N.4 
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ASK ARTHURS FIRST 


Valves and C.R.T.s in ofres* variety 
AVO METERS IN STO 
ee |) RSE eS ree zi9 10 0 
Beth DORE c2iiibisccécvetendarsscchateior sees 4273 10 0 


COSSOR Oscilloscope Model 1035 ...... £1270 0 0 
COSSOR Oscilloscope Model 1052...... £104 0 0 
ADVANCE AND TAYLOR Meters always in STOCK 
LEAK TL/10 Amplifier and * Point One ”’ 

Pre-Amplifier. Complete 
LEAK an Unit with built-in Power 

GY saccccososncopecsgusvedirbesenmenviane 433 15 0 
JASON 4 oe Unit with Power Pack ... £419 7 0 
CHAPMAN F.M. 81 Unit..42160 


\ vaALve MANUALS 
poy . 0 
Seren Part 2 ao 4 
Brimer Ne: place 

iy ° ‘ 
— uide 2 6 

and Science m 
Sound reproduc 


FULL RANGE GOODMANS 
LOUDSPEAKERS 

Goods offered subject to being 

unsold and to price sliteration 

DEMONSTRATIONS OF 

HIGH FIDELITY SOUND 
REPRODUCTION 


@ WE WELCOME YOUR 
ENQUIRIES on Radio and 
Electrical 


ARTHUR GRAY, LTD. 


GRAY HOUSE, 160-162 CHARING OROSS ROAD, LONDON, W.6.2 
Cobles: TELEGRAY. LONDON 


TEMple Bar 5833/4 and 4765 


(PPP L LP POP LOLOL PLCL DLO eD? 


“DIPLOMA” HEADPHONES 
Lightweight High Resistance (4,000 
ohms). Complete with cord 
oS 17/6 
ideal for CRYSTAL SETS 


The “TYANA”’ Standard Soldering iron 


Se 
Adjustable Bic 


Weight approx. 4 oz 14/1° 


Heating Time 3 m 


@ 40 Watt economy Con. 
sumption. 
@ Standard Volrage Ranges 
etennnien: Raieilie ond Bits always available. 


KENROY LIMITED 
152/297 UPPER STREET, ISLINGTON, LONDON, N.| 


Telephone: CANonbury 4905-4663 
ee ee ee ee ee ee eve 


x 


SPECIALISTS in 
PROTOTYPE, 
OF HIGH “@" COILS, COIL PACKS, ETC. 


FM 
TUNER 


Novemser, 1955 


EYELETTING 
and light 
PUNCHING 
MACHINES 


Autopheenix No. 6 
A new and improved 
treadie operated mach- 
ine for the automatic 
insertion and closing of 
eyelets in either flat or 
formed work in metals, 
plastics, fabrics, etc, The 
deep throat, high verti- 
cal gap and projecting 
base make this machine adaptable for eyeletting radio chassis, 
cylindrical shells, spinnings, mouldings, etc. 


HUNTON LIMITED 


Phoenix Works, 114-116, Euston Road, Londen N.W.! 


Tel.: EUSton 1477 (3 lines) Grams: Untonexh, London 


LYONS RADIO LTD. 


BAND tl CONVERTOR. Complete ool! kit by Teletren Co. with cireuit, point to 
point wiring diagram, alignrnent instructions et< Provides the basis for an efficient 
easy to make two valve convertor which can be relied upon to give good results 
For use with Superhet Band 1 TV receivers. PRICE 1§/-, post 64. Ready drilled 


chassis. PRICE 3/9, post 64. Data leaflet only (4 
SPECIAL VALVES. Ali tested and guaranteed. O8N7, 7/6; 1246, G/-; O16 Meta 
or OT), B/-; HLS, G/-; 6887, J/-; ODG/VRIS0, 7 
RECTIFIER TYPE 866A, 19/6. TRANSMITTER TYPE 892, 1 Postage an 
HEAVY DUTY Resist 

AVY SLIDING ANCES. 2.7 obms.-6.5 amp. Overal! tengtt 
10in. « height Sin. Geared movement with Sin. dia. handwhee! PRICE 7/6, 
poet 1/0 


HT/LT BATTERIES 
Ijin) §=PRICE 4/6 


Ex-Covernment in perfect 
iv/li v. GO x GM Din 


condition OO v/liv 4 «5 
PRICE 3/9. Postage 1/- either 


type 

AMPLIFIER UNITS TYPE A1S68. These are two valve aadio amplifiers and car 
be as@i without any modifivations as a mike pre-amp. or ae @ Gramophone Amplifier 
Aleo tor intercom. purposes and as & crystal receiver amplifier, Valves fitted are 
one each VEGI and VERO5S. Operate from 2? v. accumulator, 90 or 19 v. and 
0 ¥, grid bias batteries. Housed in neat meta! cases 7 « 5 « 4in. In good conditior 
with wiring details provided PRICE ONLY 12/6, poet 2/6 

ELECTROMAGNETIC MICROPHONES 2}in. ‘ian., as fitted to pilots flying helmet 
with on/off ewitch on back. Can be used in conjunction with above amplifier etc 
PRICE 8/6, post G4 


3 Ae pee * ere (Dept. M.W.), SHEPHERD'S BUSH, 
LONDON, W.! Telephone: Shepherd's Bush 1729 


418 BRIGHTON ROAD, SOUTH CROYDON, SURREY 


Telephone: CROydon 5148 


R.F. COILS 


DEVELOPMENT & BULK WAVE-WINDING 


Components and information concerning most published circuits in 
WIRELESS WORLD 


PRACTICAL WIRELESS KRADIO CONSTRUCTOR 
(Circuits and Drewings 744 on request) 


BAND JI 
* converreR * 


NOVEMBER, 1955 Wrmetess Worn 


BAND 3 T.V. 

R.C.A. TRANSMITTERS. Type ET-4331. | kW. (colephone); CONVERTOR is6 196 Me 
4 kW. (celegraph). Frequency range 3 Mc. co 20 WW. Weeld.” Mas 1986 

BC6I0 TRANSMITTERS with speech amplifier, aerial tuning ro tesa 

unit, etc. Brand new — eure ee yt ~~ 


RCA TRANSMITTERS, Type ET-4336. Complete with original . xa = Be", valves, wound coils, 
speech amplifier, crystal multiplier and VFO units. Unused and re- and all necessary components. slightly 
conditioned. Can be supplied with very marge quantity of spares. We en ae, oy gE 
RCA TRANSMITTERS. Type ge ' moses | RA. A for me print and wiring diagram, 1/6 
for nor a lowed 

~~ crystal or master np speec ~ aoe 2 Gams 
for small power and AE switching 
MULTI CHANNEL TRANSMITTER T-4/FRC, with modu- Power Pack ponents, including 
lators MD-|/FRC, 2 Mc/s to 18 Mc/s. Each channel 400 w. output. Mains trans! 30 - extra. 

W.S. No. 19 & 22. Both complete with installation kit. 
Tropicalised. New 


5 VALVE: SUPERHET, LATEST 
MAGNETO 10 LINE U.C., 40 Line F & F TELEPHONE RADIO - GRAM CHASSIS B.V.A. MIDGET SERIES VALVES 
mM. 


SWITCHBOARDS (complete). 
3 WAVEBANDS :—L.W. 800m 2000m, M.W. 200m-5S0m, 
MARCONI! SIGNAL GENERATORS Type T.F. 1446. Chassis size 18}in. = Shin. x Shin, Abtractive 


As new, checked. 2 pilot lamps. Horizontal or Verties! Station Names and 4 contro! knobs, walnut or 
A.R88D's, ARJTT’s, $27's, 8C.312, 8C.342, R.109 ivory to chases AY ne Ly 
trenet!. 


Girowt: 
and others 
METAL RECTIFIERS Type IB, D.C. output 10 amps at 22 v | | isolates chassis trom mains. Aitened | 3 ““alibented venty tor ese 
input 200/250 v., 50 ¢/s BRAND NEW & GUARANTEED €£9.15.0 Carr. and ins. 4/6. 


All above items in excellent working condition. 


Working demonstration upon request. 3-chm speakers suitable for this chassis available 8” 19/6, 10° 25/- 


SPARES A large selection available for SCR399 (BC6I0), | This chassis is @ genuine borgain and delivery 1s reasonably good. 
ET4336, SCR6IO, EEB Telephones, and Tele- 
princers type 7B 


TX VALVES 805, 807, 613, 861, 66A, IOOTH, 250TH, and many BEST EVER VALUE In RECORD PLAYERS 


others 


a BSR. Model. % speed Autochanger Mixer Unit. Famous Magidise 7in., 10in. 
and 1Zin. record selector. Modern cream styling. Dual Kiai cartridge stylus tor 4 
fidelity reproduction. As used by leading Complete wi 


tall instructions and template 
P ( A RADIO OUR BARGAIN PRICE 9igne. post free. 
Ve a | ELECTROLYTICS Leading Makes New Stock 
New Address, Offices and Works | TUBULAR CAN TYPES | 80 #5., CO-AXIAL 


BEAVOR LANE, HAMMERSMITH, LONDON, W.6 


Telephone: RIV 8006/7 


Large stock of Tx condensers, crystals and other components. 
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METERS || 2: 


LARGE AND VARIED Ye. “Stone. Lip 
STOCKS AVAILABLE JASON F.M. TUNER UNIT 87-105 me/s 
FOR IMMEDIATE || scot gate ro poe emote sn 
DELIVERY 


t- 
Fe, 


EXAMPLES FROM OUR RANGE OF 2tin. giles lamps, 
FLUSH PATTERN MOVING COIL INSTRU- ineluding double wound mains (ranstormer 
MENTS (as illustrated) 2s; a Csmnsored by Ratio Cow. 


AMPERES D.C. 0-1, 2, 3, 5, 10, 15, 20, 25, 30 ms wreeten —~ 1 —~ymemeeiceees 
POLLAAOTR 0-1, 1-0-1, 0-5, 10, 15, 20, 25, 46 50, | ‘RESISTORS Sr. RECTII® 
MICROAMPS. 0-25, 0-50, 100, 200, 250, 400, 500, 750, 1) gon tat. Peveer tebe: | Batt “tb aa Ts 
50-0-50, 100-0-100, 250-0-250, 500-0-500. at TS 
AMPS. R.F. 0-1, 3, 5, 10, 15, 25, 30. "miss “+ Bm} 
VOLTS D.c. 0-1, 5, 10, 15, 25, 50, 100, 250, 500, 750, WIRE WOUND TYPES | 
1,000, 1,500, 2,500. , “wail. ohms 
VOLTS A.C. 0-5, 10, 15, 25, 50, 100, 250, 500, 750, 1,000. oS crs Nibed oie 18: | 
We can supply meters with NON-STANDARD CURRENT 4 pk tL 4: 
saver enema entice | | ALOvemus cuases | FS So. tice om 
Zin. SQUARE FLUSH, 34in. ROUND FLUSH AND INDUSTRIAL at solrlled. Volied + site. | VOLUDEE ae 
INSTRUMENTS ALSO AVAILABLE FOR PROMPT DELIVERY. | ia. * ie bei.” ns po 
e Tike oI ne, 2. 
SPECIAL OFFER OF GALVANOMETERS ile. 
See September and October issues of “W.W."" for full details. 


ANDERS ELECTRONICS LTD > eee specs 
i TOBRIGSTOCK RD. THORNTON HEATH, SURREY 


91, HAMPSTEAD ROAD, LONDON, N.W.1I. 


Telephone: EUSton 1639 on — A ° “in eel 
Suppliers to Govt. Depts., B.B.C., Tech. Colleges. BY THORNTON HEATH STATION. ‘Buses 190° 133, 198, tes Ca, 196 


Leading Manufacturers 7 Research Laboratories Es os, Te awe. "th. Ub., L/-, Me 
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Fractional H.P. MOTOR UNITS 


The DRAYTON R.G. is 

a miniature capacitor 
induction type motor with 
a current consumption 
at 230 volts, 50 cycles 
of 0.09 amps pf. 0.9. 


RQ@G GEARLESS 

at 2,700 r.p.m. con 
tinuously or intermittently in 

either direction or continuously 

reversed, 


R@R GEARED 


Runnin 


for actuating valves, damper 


rheostats, geneva move For continuous or intermittent 
ments, rocking baths, flashing running or reversing at speeds from 
27 mins. per rev. to revs. per 


signs, Uluminated models, solder- min., with or without self-switching 


up to 2 1/3 t.p.m. 
R@H GEARED 


For high final shaft speeds for 
continuous or intermittent running, 
forward of reverse. 


Send for List No. .N. 302-1 


tables, automatic light strip feed, 
lubricating and other small pumps 
amall machines, animated displays 
vibrators, 
agitators, Sans, 


baths 
acpirators, ei 


developing 


‘ 
| 
I 
| 
| 
! 
ing and welding fixtures, rotating j 
! 
| 
| 
| 
! 


~The ORAVTON RQ 


The Drayton Regulater & Instrument Co. Lad., West Drayton, Middlesex 


© T/V TECHNOLOGY 

®© RADIO ENGINEERING 
© ELECTRONICS 

© RADIO SERVICING 


There's « big future in TV and Radic. Act now! tn- 
crease your knowledge. Gack up experience with « 
sound theoretical background. 1.C.S. offer courses of 
instruction in— 


TV TECHNOLOGY @ ADVANCED 


RADIO RADIO ENGINEERING 
ENGINEERING RADAR em. 


SHORT-WAVE 
RADIO SERVICE 

ELECTRONICS 
ELECTRONIC NGINEERING FREQUENCY 


MODULATION 

1.C.5. will also coach you for the following examinations :— 
B.1.R.6.; P.M.G. Certificate for Wireless Operators; 
Radio Servicing Certificate (R.T.6.8.); C. & G. Tele- 

communications, etc., etc 
OON'T DELAY—SEND COUPON TODAY (or free descrip 
tive booklet, stating which subject or examination interests you 
Fees include all books needed. Examination students coached 

until successful 
Reduced terms for H.M. Forces. 
Dept. 2230, 1.C.5., 7! Kingsway, W.C.2 

Sw TTITIItitiittt te 


INTERNATIONAL CORRESPONDENCE SCHOOLS. 


Dept. 2230, International Buildings, Kingsway, London, 
wW.c.2. 

Please send Booklet on subject 

Name Age 


(Block letters, please) 


Address 


WoOrRLD NOVEMBER, 1955 


NO ORDINARY 
TAPE RECORDER 


The Celsonic High 


Fidelity Magnetic Tape Recorder 
gives you precise 


reproduction with the aivantages of : 


Superimposing device for recording words over music. 


Sy nchronising unit for converting silent films to 
* talkies.” 
Up to 4,920ft. of tape at one session 


Send for details of this unique instrument to: 
EXCEL SOUND SERVICES LTD. (Dept. W.D.W.), 
Celsonic Works, Garfield Avenue, Bradford, 8. 
Tel.: 45027 


Please PRINT your name and address. 


CABINETS!! 


Wide range of most attractive designs 
and types (Table and Console) an 
Console Tape Recorder Types. 


ee 


The Contemporary Miki. 
Beautifully made, perfectly finished in light 
oak to harmonise with contemporary fur 
nishings. Deck board supplied uncut. Will 
accommodate most radio chassis and Tape- 
Deck units 


Liberal Trade Discount. 


Send for our cabinet list which gives details 
of this and many other types. 
Trade Only Supplied 


Dept. (W.W.), 11, i Lane, Acton, W.3. Tel.: ACOrn $027 


"KNOB LOCK” 


ideal method of locking 

pt mounted controls. Positive 

guard against vibration etc. 
This develop of our popul 

oie control lock is finished 

in black plastic and embodies 


contro! knob and instantaneous 
finger-tip locking knob. 


' Send for List No. 52 
SUTTON COLDFIELD ELECTRICAL ENGINEERS 
Clifton Street, Sutton Coldfield. ‘phone SUT 5666 


pa 2 ee a ——— Ba to receive our aomee 
C] jacement Radic Radiogram chassis, Tape 
— , ote. 
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Great Britain's Valve Mail Order House a 
5, 
SALE One Year's Demonseo SALE |raoio VALVES 
AZ 2 | a7o? 18/1 MANUAL 
2000 anes is —— Giving equivalents of shop led 
” y’ i ui valent o often and 
CBLI 1MbGT American Service and Crane Refer S- USA, MICROPHONE a 
cls ‘ INSGT ence of Commercial Types with an METERS o Thie U.S.A. Throat Mike made by 
v Yi y toy Appendix of B.V.A. Bquivelents and 9g t0 Universal Microphone Company, i 
A BAN ll . Comprehensive Price List Oaliforma, ia highly sensitive. Com 
EABCSO Oy {ms plete with neck plese olip and 
L EAPS2 17 v4 ustrated 4-page epecifeation and in 
Vv KB41 14| eM wiginal carton. Bargain price. Only 
EB | Pisa (1951 rate.) traction of original cost. Limited 
E EBC33 b ro. quantity. Post Od. (ideal for Klectric 
EBC4I | alters, ete) j 
8 BBcee 5 Pres All-ineone Radio- ae 
m |Beree 18) UAPFa meter CIDL 
EBLI UBC4) Tests everything Complete with Biue 2 
Ww 7 J BBL2l J UBL21 Seprint and opere inetruction nd 
/ay" oe UCH21 ROD AWTEMMAR Tie sectors Ter 
. BOC82 vuchHe ooking and extending, copper plated 
ARI W- | ON 10/6| BooES jy | Ural pteel BARGAIN. @ 
ARPS 5/6 oF 14/- | BOCs: 1 Ure Donen 
= a : as 4 i : acm : ye / ee pastes ou ~ bel - Powered 
as 13/6 | 707 ; ta 5 | ova y at 
i ol Som Chane | s) ELECTRO 
OIA 2/- D BCLAO it SAS Cutters 8 A Aw 
4A 5. ) aa4 } , 
rome 19e| ia, BCE, AB ave Ue E: om Se Se — 
v i f. 1 - | Bzee Hs i / ATT oh Cute lin. wood, also metal and | STERL Tempered and Har 
I 5/- v We | reo Gals / in sheet plastic. Complete with 4 biades and I dened. Wood Saw, Pruning 
4. 7/- ‘I 10/- | Br4i 6a05 = " a A caked plan converting to saw fig few, Tenon Saw, Key Hote 
VRS S| 3 S| Eres | 6A consists of three parts 10/=  Penosit ® mw 'thly of 10/6 | Metal Saw. Post 1 
: : &. eres | ae « ay ndie, o pensh ond on ~ oF 56/- cash. Post 1/-. | tn presentation holder 
VR65A L- ‘ 2/- | ere | 6BA6 Allen screw. The operation is quit: 
" 5). | 99/44 O- | BPs: 6BR6 y' Prices incl. key jin.. 12/4:) ae 
VT 4. | 46 He 6 | 18/4; lin, Him. and ~< , BAND It! CONVERTOR 
vt 5/- | 47MG =. 20/7 Ego ; — 
Ad 4/- | ove ~ | BLaN ( ) | The most simple of all conver- 
B4 4 , hid 
H 2 171A . “ aie | 6véoT | sions with station selection by 
L4 5/- | 84/0%4 6) ELss | 6x4 switch control, Designed to 
N 2 e Zz =| ‘ 
A 10/- | 866A 19- leies | } J | simplify conversion of Band |. 
a9 3. ona Las } | A.C, superhet T.V. receivers for 
r4 12/10 | 9 6\ EMI pots 7 0} new commercial programmes 
6A ~ -ig @) 
6AG ; r 4 Y 16/ _ ee without internal alteration. Just 
eax } if 6 EY5I jq | 28Q70T , connect convertor externally, 
6ES i> | R235 
| eaeo i | souees / er Desestt / switch on and select § pro- 
| BZA! & 6 m'thiy ramme. Finished in silver grey. 
Please enquire for any number | "280 $ al require enclosed iffot 24/- a * .. 
R290 Y available in a dozen assurted 10 6 Complete ¢7 10... 
met Hated om = =«(18/1 Poet Od. of our best choice | 


AUTOMATION!!! 


MAGNETIC RELAYS 
TYPES 3000 and 600 | 


Built to specification and to stand the most 
rigid test. 


Tropical or Jungle finish 


Prototypes at short notice and reasonable 
deliveries on quantities. 

HIGH SPEED & A.C. RELAYS ~ 

IN STOCK MODEL "S” FOR 


KEY SWITCHES STRIP WINDING 


P.O. & MUIRHEAD TYPES 
ALSO MANUFACTURERS OF 


ELECTRO MAGNETIC COUNTERS AUTOMATIC AND HAND 


MAJOR or MINOR TYPES 
Four figures—any resistance—D.C, WKG. COIL WINDING MACHINES 


PPP PP PP PPP POPP PPO | | ETA TOOL co. 
’ JACK DAVIS (retavs) LTD. (LEICESTER) LTD, 


Q) TUDOR PLACE, LONDON, W.! 29A WELFORD ROAD, LEICESTER 


0 MUSEUM 7960 LANGHAM 482) Phone 5386 
PPPPPA DPA PDADDD POD OOOO |_} 


snaean i tt scm 
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ULE 


THE WORLD’S GREATEST BOOKSHOP 


Stationery, Handicraft 
Magazine Subscriptions, 


Nearest Station 


= 
= 
= 
= 
= 
= 
= 
= 
a 


Approved 


TRANSFORMERS 


of all types up to 25 KVA for Single or Three 


Phase operation Phase Conversion, etc 
MAINS 
and Special Purpose 
Radio Equipment; Chokes, etc. 
COILS 
for Contactors, E.M. Brakes, Air Valves, etc., 
Coil WINDINGS for all purposes 
SOLENOIDS 
for A.C. and D.C. Operation 


Outpuc 


W. F. PARSONAGE & Co., Lita. 


INDUCTA WORKS Park Rd Bloxwich Watsall 


Telephone; BLOX 66464 


Transformers ( 


and 


————____ 


*>* FOR BOOKS 4 4 


NEW AND SECONDHAND 
Technical Books 


Foyles have Departments for Gramophone Records, 


Tools and Materials, 
Lending Library. 


119-125 CHARING CROSS ROAD LONDON, W.C.2 
Gerrard 5660 (16 lines) te Open 9-6 (Thurs. 9-7) 

Tottenham Court Read 

Mi 


‘OURS ALONE ? 


YES, FACE IT: 


‘FOR 5 MINUTES ! 


Wirr_ess Worip 
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— AERIAL FITTINGS!! — 


ESPECIALLY DESIGNED FOR CONSTRUCTING 


BAND | and BAND Iii TELEVISION AERIALS 


COVERING ALSO THE CONSTRUCTION OF 
F.M. and other $.W. aerials. 


All fittings are fully guaranteed, being die-cast 
from high quality aluminium alloys. 


Music, 


SSH PEUUUUEETAUONOLAAREL TULLE AEE ELE ESTEE EAT he dd 


Send 9d. in stamps for our illustrated catalogue of 
fittings, chimney & wall lashings, alloy tubing etc. 


to:— 


FRINGEVISION LTD. 


MARLBOROUGH, WILTS. 


Phone 605 


'BASS REFLEX CABINETS 


We rnust fight the Fire Fiend ALONE |! 


before the Fire Brigade 
Please send details of 


ets here. ! 
U-SWIFT ! 


| 


id and reliable Fire Extinguishers— | 


BEFORE IT IS TOO LATE! 


; Address... 
4 Post NOW to Nu-Swift Led. 25 Piccadilly W.1 


In Every Ship of the Royal Navy 


Technical Assistants 


practical nature 
more advanced work in due course 
Draughtsenen 


branches: 
(1) Missiles Electrical Systems 
ii) Test Gear 

Gi) Communications, ¢.g., 


NOTE: 
The Armstron 


staff and facilities 


apprentice training is an advantage 
for all the above positions are eligible 


SIR W. 


G. ARMSTRONG WHITWORTH AIRCRAFT LIMITED 
ARMAMENTS 


Electrical and Electronic Engineers for Work on 
Guided Missiles 


1) Electronic and Electrical Engineers 


Some graduates with one or two years’ experience are required to form development 
and design teams to undertake work covering a wide field in communication systems, 
electronic instrumentation and the overall electrical design of guided missiles. The 


essential qualifications required are an Engineering degree or its equivalent and 
preferably some practical experience 


A number of vacancies exist for men with H.N.C 
ment or maintenance or similar experience to undertake interesting work of a 
Opportunity is given to technical assistants 


A number of draughtemen are required for the following Electronic Group Design 


Telemetry Systems. 
iv) Precision (Instrument type) Mechanisms 


Whitworth Electronics Group covers an extremely wide field in Com- 
munications, Electronic Instrumentation and Electronic Engineering and offers unique 
opportunities to the right type of man, particularly in view of continual expansion of 


In all cases Service or Government Research experience in either Radar or Radio or 


Assistance to housing suitable applicants for the more senior positions will be given if 
soquse’. An attractive superannuation scheme is operated by the firm and applicants 


APPLY TO THE PERSONNEL MANAGER, ARMAMENTS DIVISION, 
G. ARMSTRONG WHITWORTH AIRCRAFT LTD., 
BAGINTON, Nr. COVENTRY. 


SSS 


DIVISION 


or equivalent and radio develop 


to move on to the 


Walnot, Mahogany hag 3 p ranean, ge -- 4 
e% B-in ‘s 


£9-10-0-d. £10-0-0d. err 
£9-0-0d. £9- 16-0-d. "E10-0- . cattage past 
FOR BUYERS ABROAD 
We now have a collapsible Tropic Proof 
Model of our Standard Bass Reflex Cabinet 
(Pacent Pending) 
GOODMANS & G.E.C. 

Full range of cabinets for these speakers 
You can see your cabinet being iaade 
in our cabinet-moking workshop. 

Cabinets made to order 
Armstrong Chassis and Amplifiers. 
The Leak TL/10 Amplifier. 
LOUDSPEAKERS 
Open cill 5.30 Saturdays. 


A. DAVIES & CO. (Cabinet Makers) 


4 Parkhill Place, off Parkhill Road, London, 
N.W.3 GULLIVER 5775. 


COMMUNICATION 
ENGINEERS & DRAUGHTSMEN 


Transmission Division 


The Transmission Division has senior and 
junior vacancies:— 
LABORATORY ENGINEERS with 
experience in the design of multi-channel 
carrier line equipment and with ability 


to steer their designs through manu- 
facturing stages 
DRAUGHTSMEN with experience in 


the telephone or other light engineering 
industries 

INSPECTORS with good technical 
knowledge and experience of line trans- 
mission equipment. 
COMMISSIONING AND INSTAL- 
LING ENGINEERS whose work will 
entail overseas tours of duty of varying 
lengths. 

TECHNICAL WRITERS for the 
preparation of customers’ handbooks. 


The Division covers all aspects of the supply 
of multi-channel line transmission equip- 
ment from inception and design to manu- 
facture, installation, and entry into 
operational service with the customer. 
Specialist experience in any branch of 
line transmissicn engineering is desirabie 
for some of the posts, 
The Company is located ty Merseyside and 
the positions = on t A -- staff 
with generous Pension F (contributory’, 
and full range of welfare activities including 
medical and dental facilities. 
Assistance will be given with housing, and 
with removal expenses. 
PLEASE WRITE TO: 


THE MANAGER, A.T. & E. CO. LTD 
STROWGER WORKS, LIVERFOOL, 7 
marking the envelope * 


giving full cums of age, 


NOVEMBER, 1955 
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A. V. ROE & CO., LTD., 


offer interesting vacancies for Technicians in the following 
fields:— 


< h Py 
“er 


Applied Electronics 
echanical Engineering 
Hydraulic Engineering 
Norma! qualification H.N.C. or the ivalent, but 
applicants without qualifications in above fields wi 
be considered. This is an opportunity to join a newly- 
formed Division whose laboratories are situated in a 
rural area 
Apply to:— 
The Chief Engineer, 
Weapons Research Division, 
A. V. Roe & Co., Limited. 
Woodford, 
Cheshire 


A. V. ROE & CO., LTD. 


have vacancies for 


INSTRUMENT ENGINEERS to design and 
develop small precision mechanisms and scopic 
apparatus. Applicants should have H.N.C. and 

suitable design experience. This is an opportunity 
to join at an attractive salary a new Division situated 
in a rural area 


Apply to 

The Chief Engineer, 

Weapons Research Division, 

| A. V. Roe and Co., Limited, 
Woodford, 
Cheshire. 


WOOLWICH POLYTECHNIC 


PRINCIPAL: J. S. Tait, Ph.D., B.Sc., A.R.T.C., 
M.LE.E., A.M.I. Mech.E. 
offer a series of Five Thursday evening lectures entitled: 


COLOUR TELEVISION 


commencing on October 27th at 7.0 p.m. 
The subject matter will include: the nature of colour 
and the response of the eye; Systems of transmitting 
and presenting colour information, with particular 
reference to N.T.S.C, System. 
Lecturers: W. N. Sproson, M.A.; G. G. Gouriet, 
A.M.LE.E.; R..D. A. Maurice, Ing.-Dr., Ing.(R) E.S.E., 
A.M.1.E.E.: C. B. B. Wood of the B.B.C. Research Staff. 
FEE: 10s. for the course. 
ENROLMENT: By personal application from 9 a.m. to 
8.30 p.m. or by postal — to the Secretary, 
Thomas Street, London, S.E.18 


ml) L/P rue 
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(Enclosing = (lid) HB SQUIRES GATE STATION APPROACH, 


stamped, addressed 


A. V. ROE & CO., LTD., 


offer 
Applied Research and Development work in the 
following fields for youns Graduates in Science 
| or Engineering : 
Servomechanisms 
Applied Electronics 
Supersonic Aerodynamics 
Mechanical Engineering 
Hydraulic Engineering 


Attractive salaries depending on experience and 
qualifications. 


This is an opportunity to ‘oin new laboratories situated 
| in rura) surroundings. 


Avply to i-— 
| The Chief Engineer, Weapons Research Division, 


A. Vv. Roe & Co., Limited, Woodford, Cheshire. 


MEMBERSHIP & MUST 


F f THE MUSIC LOVER 
© < THE RECORD COLLECTOR 
R | THE AUDIO ENTHUSIAST 


Inclusive cost (approx.) !/- per week each 
L/P borrowed. 


how often. 


Special arrangements for members wanting 


» 

© Return of Post Changing Service—YOU say 
© 

to hear new issues. 

° 


NEW Comparison Scheme enables you to 
hear the best versions of standard works 
together, before a purchase. 


You can purchase new L/Ps (MINT-UN.- 
PLAYED) from us and change Library 
records at the same time—POST FREE. 


BLACKPOOL, LANCS. 


158 WIrELess 


THE 
BRITISH NATIONAL 


RADIO SCHOOL 


ESTD. 1940 
NOW IN OUR FIFTEENTH YEAR 
AND STILL 


NO B.N.R.S. STUDENT 
HAS EVER FAILED 


to pase his examination(s) after completing 
our appropriate study course. 


FREE TRIAL LESSON, QUESTION 
and MODEL ANSWERS 
—Radio, Telecoms., Maths. 
and our NEW BASIC TELEVISION. 


State subject and grade of any special interest. 


A.M.Brit.1.R.E. and CITY and GUILDS Radio and 
Telecommunications Exams., etc. etc. 


PRINCIPAL 
BRITISH NATIONAL 


RADIO 
CANYNGE RO 


Worip 


NoOvemMsBerR, 1955 


VALVES, ex W.0. New 607, 4/6. 5U4, 6/6. EFSO, S/-. 
DURAL TUBING, i*, 7’ lengths, 4/6. Plus 1/6 rail charge 

100 yds. fine braided Coppek WIRE, wound on fishing rod type 
reel, 34° x 12", 6/6 

RHEOSTATS. i2 v.14. 2/6 I2v.52., 0/6, 
NEW AC/DC MOTORS. 24 v. 24. 6 x 24". Spindle i” x 3", 16/6. 
NEW FPREQUENCY CRYSTALS. 9100 kce., 10/6. 4250 ke., 6/6. 
Also Type TF243 from 5675-8650 ke. in 25 ke. intervals. 10/6 each 
NEW ROTARY TRANSFORMERS. inputs 6 or 12 volts, output 
250 v. BOmA., 17/6. 

NEW VR65, SP6i VALVES 5 for <I. 
MAINS TRANSFORMERS. input 200/240 v. Output 350-0-350 
or 250-0-250 volts BO mA. and 4 and 6.3 v.44. and 4and5v.2<. Price 
21/6. input 200/240 v. Output tapped 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 
20, 24, 30 volts, 2 amp., 21/6. Output 17-1 1-5 volts 5 amp., 22/6. Output 
17-11-5 v. th a. 16/6. 6.3 v. 2h a., O/6, All with one year's guarantee 
D.P.D.T. RELAYS. Operate at 200/300 volts D.C., 8/6. We can 
supply any type of voltage and contacts at varying prices. 
NEW SELENIUM RECTIFIERS. F.W. |2/6 volts 3 amps., 14/6; 
4 amp., 23/6; 6 amp., 30/-; | amp., set i2v +h rs H.W ., 250 ¥ 
100 mA., 9/-; 250 ¥ 275 mA., 17/6; 250 v. 60 m 

GERMANIUM or SILICON CRYSTAL DIoDas, 19. 

M/C MICROPHONES with matched Trans., 15/6, 

NEW ELECTROLYTIC CONDENSERS, 60-250 MFD. 275 v., 12/6. 
TRII96 TRANSMITTER SECTION. New and complete but 
less valves. 4.6-6.8 Mc/s. Easily converted, 15/-. With valves TTII, 
EL32, EFSO, £2. Circuit included 

L.A. ARMY HEADPHONES, 9/6. 

TIME DELAY RELAYS. We specialise in units Gries varying 
time constants. Please send us your requir or > 

FISHING ROD AERIALS. Set of 3, 8/6. Plus 1/6 rail charge 

P.O. VEEDER COUNTERS 60-9999, 24/50 volts D.C., 15/6. 

NEW BROWNS M/C HEADPHONES. (Ex-W D.) With ear- 
er and 6ft. lead and plug, list price £5/5/-. Our price 18/6. 

CRIT TUBES. Brand new, in original crates, picture tested, 45/-. 
SPECIAL OFFER ay yg 2 tang RECTIFIERS, 12 v 
fu'l wave, 50/-. 24 volt 44 
CARBON TwisT DniLis See of 9, 1/16 to 3/16, or 1/16 to § se 7, 
3/6. 

Ali Carriage Paid in the U.K. from Dept. W.W. 
UNISEL Hee SWITCHES. 50-point 3-level 24-50 volt D.C 
working, 17/6. Post paid 
miniaTuRE RELAYS. 1!0 amp. Silver Contacts, 12 or 6 v. D.C 
Types S.M. 7/6, $.M. or B. or $.C.O., 6/6. Post paid 
No. 19 POWER UNITS. Mk. Ill, with 2 rotary transiormers, 
HT3i and HT32 = 

arriage on above items ex 


THE RADIO AND ELECTRICAL MART 


16 amp.., 


2538 PORTOBELLO ROAD, LONDON, W.I! 


Phone: PARK 6026 


VACANCIES FOR SKILLED 

CRAFTSMEN IN GOVERN- 

MENT SERVICE AT 
CHELTENHAM 


Experienced in one or more of 

the following: — 

1, Maintenance of radio com- 
munication receivers 

2. Sub-assembly lay-out, 
and testing of radio 
chassis. 

3. Cabling, wiring and adjust- 
ment of telephone type equip- 
ment, 

4. Maintenance of 
or cypher 
associated 
ment, 

5. Fault finding in, and mainten- 
ance of, electronic apparatus. 

BASIC PAY: £7/18/10 plus up 

to £2/10/- merit pay, assessed at 

interview and based on ability 
and experience. 

Opportunities for permanent and 
nsionable posts. 

Seday week—good working con- 

ditions—-single accommodation 

available. 


Apply to 


wiring 
type 


teleprinters 
machines and 
telegraph equip- 


Personne! Officer, 
G.C.H.Q, 
(FOREIGN OFFICE), 
53, Clarence Street, 
Cheltenham. 


TRANSISTOR 
and 
PRINTED CIRCUIT 
COMPONENTS 


RADIO COMPONENTS: 


The rapid development of 
transistors and printed circuit 
techniques has given rise to an 
interesting field for design and 
application of new components 
for these fields. Permanent, 
pensionable posts are offered 
to development engineers 
wishing to undertake advanced 
development work of this kind. 


The company’s laboratories, 
situated in the London area, 
are fully equipped and offer 
agreeable working conditions. 


Write to Box 5525 giving 
details of age, experience and 
qualifications, which will be re- 
garded as strictly confidential. 


A. V. ROE & CO., LTD. 


have the following vacancies in their 
WEAPONS RESEARCH DIVISION 
at 


WOODFORD 


TECHNICIANS 
For design and development work 
in a guided weapon project. At 


least 3 years’ experience in clec- 
tronics or H.N.C. is necessary. 


JUNIOR AND SENIOR 
DRAUGHTSMEN 

For design work in precision instru- 
mentation. At least 3 years’ experi- 


ence in design precision engineering 
or H.N.C, is necessary. 


GOOD SALARIES AND 
PROSPECTS 
PENSIONS AND LIFE 
ASSURANCE SCHEME 


Application giving full particulars 
of age, qualifications and experience 
to be addressed to: 
A. V. ROE & CO. LTD. 
WEAPONS RESEARCH 
DIVISION, WOODFORD, 
CHESHIRE, 


NOVEMBER, 1955 Wrretess Wor_p 


Wireless World Classified Advertisements 


Fie e 4 TEST EQUIPMENT-SURPLUS AND 
Rate 2 tap © Base on han 008 0 Oe Oe Pn Hat eh ey ety 

= =z NE only, Marconi type TF 428/Al valve 
= voltmeter; £15 

Giscount details available on 6: ad ONE Avo resistance-capacity bridge; £10 


December, 1955 issue. Thareday,” Ootober eee H = peed rit tose ESE cqusre-sere caper, os 
. ; . = w 
sponsibibty accepted for errors i peci y = SHIRLEY LABORATORIES, Ltd., 125, Tarring 


Worthir, (0098 
iniversal minor, as new and unused 
Readers ore warned that Government surplus 

omponents ond valves which may be offered 


Le 86. Oakwood Rd., Sparkhill Birmies. 
PAR T RIDGE Urs, export multimeters, 100 Avo ym 
for sale through our displayed or classified 


at 200 Taylor 868A, £12 
Apply John sonnet & Co., 62 pn tk we 
olumns cerry mo menufacturers’ guorantee TRANSFORMERS : | London, B.C 4 63 
Many of these items will have been designed 


(5255 
TOR sale Sullivan-Qeitiies Logarithmic 
capacitance bridge, list No. C5000, with 
for special purposes making them unsuitable TTL LLL p ee 
for civilien use, of may have deteriorated as a C3005 (cost approx. £140); £75.—Box 6417 
result of the conditions under which they hove (52 


range extension unit up to ji@uf, list No 
IONAL 1 4 
tors, oscilloscopes ouLpul 
been stored. We cannot undertake to deal with ) genera 
‘ked t 21 wes & meters, valve voltmeters, frequency meters 
any complaints regarding any such items pur- Because each is backed by care | multi-ranee meters in stock, your enquiries are 
hased design and manufacture experience in | invited equirements to R.” I, Service 
this field 254, Grove Green Rd., london, B.11. Ley. 4986 
we wees. : | 0056 
NEW RECEIVERS AND AMPLIFIERS ICKOK §=©0-5.10 | sig-gen.  1.6-S0me/s 
JR ELECTRICAL STRONIC |,600kc/s-90kc/s A..F. 0-1,0000/s output 
DEVELOPMENT. Lid Bieutord” hae Wit-| Bee amUse cach has been designed and | meter (612, | GEC. ree-cap | bridge ohm 
c ul ar 6 e ast 062: + he rs on 
SPECI IAL Ze. in the ' manufacture of High manufactured to all relevant B.S payllerd valve volt ohmeter Ei +or 
Dida Sound —Reproducif equipment ae 0-5, 10, 30, 100, 1,000, 10,000 volt, 0-1,000 A.C 
Pidelity nd = Reproducing quip Specifications Ohms 20 200 2k 200k 2meg centre scale, £3 
WILLIAMSON Amplifiers . Tome Cpaeest ‘he AS 10DB moines A.O 
tages with variable Steep Cut Pilters, Or - 250m - K arconi 
ve High Pidelity Portable Because each has been individually 4,3 nv vi ; Channe| 
e nT " T a t generator ’ 

- the i "e pre-recorded tapes tested and manufactured with the same Rd. Aston, B’ham.. 6 %. 1657 
Un Rec arding pmpltiers. details” and| care as one wound to meet a rigid NEW Ovnanes. MOTORS, ETC. 
nits, et < 0 . sn cycles altenators 2KVA_ Ov 

(0105 Government specification l 500 & 69. Church Rd.. Moseley 


Senn 


neham 


A.P. No. 2A 1.2hp petrol engine. air-cooled, 
Because each carries a 12 months 4-stroke, starting rope, tools instruction 
esponse 15 to warantee which covers free replace- | 200%, £1710 delivered 
it ladb, treble lift £ W. PRARCE. 66. Great Percy St... W.C.1 
valves ‘eo 2. ment if failure is due to faulty workman- | (near Angel) foo1s 
hed input er , DYNAM 
*r reproducers at 36gns, w ship or materials mos ay Tn | PO eattate ANO 
er, l2gn the superb Mulla:d 20-watt 2 O00c/s motor-alternator sets, input 220y 
ife Pa ~ pmpiiere a, *, -- ic., output 80v, iph, 2,000c/s, 6.25amps 
alized amplifiers to o i o a ) mpie th i 
scientific industries. Tel. Worth Because if you require to take advar nplete w fuses 
571 


{IRLEY LABORATORIES, Ltd., 125, Tarring 
Re mad, Worthing, Sussex, the von be is 
ci amplifier type SB/1- 


starter ontrol 
. pa i} and voilmeter, all mounted in vent 
, 51 {0095 tage of the C core technique in audio cabinet l4inx26inx49in high oe 
‘HIRLEY LABORATORIES, Ltd., 125, Tarring 7 ly Partridge offer o@ |O'#in@) cases; £16, carr. extra 
S Worthing, Sussex, the precision high transformer, only Partridg CRAWSHAY “ Piamore Way, Leteh 
amplifier type 5B/1-1 a B; standard range o Herts.Tel. 18 


uov 
NEW ORAMOPHOWE 6 AND SOUND 
"TRAnstator pre-amps if tape playback 


; Valve types from £5715 
: : the ‘oo reproducers A new Partridge range recording f ol l2gns (mag. eye) or 
the WB/U 6-wat lifer, 12gns; e (meter ind.), inc. p. vac gompiete 
20-wett . amplifier, tape amps. l2watts lvens; 5Swatts, £14 
suit most decks, specialized | a thers, UL/ output, ba : : 
rder for the musical - m2 ‘ tEPLECTOGRAPH deces; £31 (Lodestar) 
Te Worthing 515 5 hooos p JABON FM. kits; £5/14, or built £15/17 
if ? f GRUNDIG, Philips, Perrograph T/R 
TY RECEIVERS : BARKER L/s supplied 
SURPLUS AND SECOND-HAND - o yM. TV convertors available from £5 
ECCA pro‘ection TV model 1,000, with H terms now available 
reen. si soiled only; price new £165; srecstene 1770 
lear £75, maker's guarantee.—Woodmancy HARDING LECTRONICS, 1208, Mora 
Market Place. Prome Somerset, ick} "leaden N.W.2 [0032 
(5235 BY” recorder and tape from an estab 

RECEIVERS AND AMPLIFIERS , : 

SURPLUS AND SECOND-HAND ‘i n . f PERROGRAPH recorders as used and supplied 
vet overhauled, complete with hand- ‘ . by us for four years; new extended play tapes, 
Ofiers to Box 6655. (5265 . at ng Vs track on Al. reel, 25 min. trom 
. sania sadio- | in, transfer your tape recordings 

i orereunon 00. Sores ot Ee : ‘ high fidelity L.P.s and wide dynam 
on aes ae Box 6682 (5271 . ty Oe. highest professional standards 

|S Oe RAPTER 8X28, unmodified, Brown EROICA " RECORDING SERVICES (1949) 
s headset, manual. good condition £40 51. Peel Street, Eecies, Manchester Recles 

Croydon 3918 [5234 . 1624. Director, Thurlow Smith, A.R.M.C 
5 old models for sale from 


"(0122 
; | INE-VC j 
wert te rom somw 2 |... Resin Cast Transformers CGT “for nigh:quallty selordieee Tea ott 
outputs oO} ) d ‘ t i uality c 
negineers, Marlborough Yard, N.19. | ng Microphone equipment; price from @&ens 
(0186 | In the same series as the Partridge | 4! available as @ complete channel! inclusive 
idystone radio 840, excellent con hermetically sealed oi! filled types, these L meiier ont et eau ppent at 
4 . “ “ te ’ ea t . ype ; tor highest quality professiona 
| > months only, com seve | units provide the alte rnatis sone ru requirements—recorder mechanism s: 48gns. or 
recently cost @45; sale price 0, or tion of a new resin casting nits can omplete channel at 110gns, demonsiration 
Box 6654 (526 | be supplied in various colours for | arranzed in London F , 
coils in toe aiso ARS6.) coding purposes "LE Ee writ details to K.TS Lid 
u Requirements Pee | wo , Braunton, N. Devon Te 
Grove Green Rad | Braunton 224. Callers by appointment only 
O21 
| cnamornone AND SOUND € Kiger 
atalogue ? SURPLUS AND SECOND-4 
xX-R.M ary 0 ot nae, ‘ 
r mics control donk convertors, record players 
tuners with i a 4 v etc., spares; £55.--Lewis, 44, High &t 
indicator, S/-; 


~- hao’, £1 {52 
» le A R T R -D G f RUNDIG TK619 tape recorder, Golden Voice 
convertors, unused, microphone, chrome stand, I2yd lead 5 
internal U-uminator ro, hours use only, cost £115: best offer or exchange 
for use with a { 


< Glater, The Ha Columb 
Oe eos TRANSFORMERS LTD |miareeor es eeereal 


5274 
limited number, 


Pa IRTABLE EM12500 Dise Recorder; records 
TOL WORTH SURREY direct or tape t disc at 7érpm hi-fi 

New TEST EQUIPMENT slightly shopsciled. bargain at £85 ‘list £200) 
signal intensity meter (8.1.M.) for serial includes ribbon mike, stand and speaker: suit 
hecks and > gag > ee: sone Ser full Phone: ELMbridge 6737/8 sage Gee ouepe .. og a syarentese 
t 5608 Ps] ’ ist Yarlingten. Co. Durham Sill 


tuner, aligned and tested, 4 Have you had P soe’ copy, of the 
+> new Partridge 


160 


B 
ORIGINAL fase, 


sEW. 
ay. date TYPES 26 or 27, 27/6; 24, 
2/0). KPI, Soiled, 10/6; LF. A 
16.45 Mele, with vaives, ee (post 2/-) 


ENSON(* SQ 
ETTER 
ARGAINSG 


inpot 
7/6 
ig v.te ie 
0 +. 26 mA 
CRAFTERS 2 + 
id ¥. to 260 v. 70 mA., in 
CLOCK WORK Conta ‘tors, 
Remote contactor 2/6 
TRLIGS with al) valves, less xtale 
RISES, new icape owed type. @ 
Tt 


60 mA. and 6.4 +, out 
Filters for these, 


with vibragacts 
one ~ (carr. 7/%) 
2 leapalees per sec., 6/6 


45/- (carr. 8/6) 
(6 (carr. 7/%). TRII4BA- 
; Ra 71, 8 valves / 

106 


- (poet 2/6 each) 
, 13 valves, used, good cond., £5/10/- (carr 
RHEOSTATS, % A. O40, with worm-drive 
2/6. RaPidl, 45 Mela, with 10/9 R91, 3/V RO, 
~ (carr, paid), VIBRAPACKS POR. D.12 + 
poothed, fitered, 17/6 (carr. 6/-) 
“iv. 4 pie or 6 pin, 8/6. 

COMDENIERS. electrolytic: 13 eamples, range 4 


L0/-), 
— 


rofd 


to 1,000 miA., 7/G (post tree): Bak. tubular, 6.1/1.2 kV 
51808 +, 26/800 © . cach: O8/8.5 KV: .06/38.5 kVw 
25/1 SkV¥w Vv . USA Bathtubs, 000 vw., 2 mid., 
i single, 1 or as, @4.; double, .1 oF 25, 1/-; 1 mfid., 
treb te j is 

TE BRAND NEW BOXED 
Boale Siz6e Type Pit Price 
v4 Zin we rr ad. 106 
lOmA Shia mu Fi.Rd - 
1OmA 4jte Mi Fi.Rd le 
200A 0A iin Me Pi.Rd s 
Mind tia Mi Pr.d yo 
0 & 120mA @in mu Fi.#4 % 
100m A worn, tn Mt Fi.Aq je 
100mA shin ue Pi.Ra x 
200ms tin Me Vi.Aq le 
20004 Shin mM Fi. Ra le 
20004 shin Mt Find l. 
lA t/2his rr Pr. Ra » 
LAst and enquiries, 6.4.8. please! Terme: Cash with 

order, Postage extra. lnmmediate despatch 


Callers and Poot Callers 


W. A, BENSON (WW) SUPE RADIO 
306 Rathbone Ka, (W'ehapel) LTD., 116 
Liverpool, 13. Whitechape!, Liver- 
STO 1604. pool 1. ROY 1is0. 


, Y D ‘ 
SURPLUS 
ABRIAL MASTS. American Yagi 5 element 
array AS-46/APG. 30ft. one piece 4in. dia 
hollow wood masts. 24ft. 2 section in. dia. 
tubular steel masts. 45ft. 9 section Ifin. dia. 
American steel masts MS-44. 50ft. Bendix 
plywood masts MT-7A. 70%, American ply- 
mold masts, 200 me/s. Birdcage “' H " array 

it. American tripod base aluminium 
masts AS/TPX ft. one piece American 

ice whips, (8ft. BC-610 6 section whips. 

RECTION FINDERS. SCR-206, SCR- 
291, SCR-503, DFG-20, DFG-24, ete. 
TELEPHONE AND TELEGRAPH 
APPARATUS. | + | terminals and by- 
pass filters; | + 3 torminals; | 4 terminals 
and repeaters, 5 and SX, $ and DX, filcers; 


power bays; repeaters; V.F. ringers; perfor- 
ators; VWheatstone equipment; teleprinters; 
undulators; switchboards; rectifiers; EE-65, 
TG-10, ete., ete 

AUDIO EQUIPMENT. R.CA squadron 
announcers (12-25 watt speakers), &.C.A. 
25 watt high power speakers Portable 
megaphones PA-4 

bs 12, 13, 21, 


pe UNITS. RM-4, 7, 
AMERICAN TRANSMITTING TRANS- 


PORMERS AND CHOKES. A large 
variety by Amertran, Kenyon, A.C. 
Thordason, etc., ete 

TRIPLE DIVERSITY RECEIVERS. |.5 to 
30 me/s. Self contained on rack with ail 
refinemencs. Full decails available 


100 WATT BROADCASTING TRANS- 
MITTERS. by Woden. Self contained in 
4c. Gin. cabinet €22/10/- with valves 
RACKS, de luxe, |9 inches wide channel 
iron sides, 3x2, We. bin. high, 40/-; carr. 10/.. 
Many other items too numerous to mention. 

your requirements. Lists aveilable, 
All packing and shipping facilicies 


P. HARRIS 
ORGANFORD DORSET 
Telephone: Lychett Minster 212. 


Wiretess WorLp 


GRAMO SOUND Seuemany 
| eth SECOND-H 
AS. med - lifer my rder 
ite Vv. ‘amplifier, pre- 
war but (—% 1 daa good quality £6 
Symphonic = recorder used twice with 
mike, Spare s, £45 Connoisseur P/U 
three heads; £15. Garrard record changer 
single speed, with Decca apps sire head: &/ 
Marsh, 15, Lemay Ave., 5 Lee 7504 
52h 
NEW COMPONENTS 
EW transistor bridge source IKe with .1%f 
maximum drift, 400 hours r batter £1 
Bel, Radio Engineers, Mariborough Yard 
N.19. Archway 5076 [o18s 
Brno new power supply units, type 368 200 
to 250 volt 5O cycl input, giving a 
Stabilised output of 300 volt @ 100ma G6volts 
Jam L.T. and a smoothed D.C. supp of 
24yoits for operations of relays, et ully 
shielded and standard rack fitting; complete 
with 504G voltage stabilisers input plug 
and all necessary uses; our special price £5 
COAT A Gt. Brit 
w ON’S WIRELESS. “STORES, 48, Stafford 
St., Wolverhampton Tel. 22059 {0145 


COMPONENTS SURPLUS AND 
ND-HAN 
27. Tottenham 


Court Rd.. London, W.1. Tel. Museum 91 
ELECTROLYTICS. capacity. voltage, size 
of mounting, price post paid; 400 
lug. 1/6 50+250. 6v. 1x2in, lug 
25v, %X1%, W/E. 1/6: 500. lav. %~x 
| 2/«; 1000+ of i0 she NPs BL? 
1%, clip 10 uxt 
“0, 5Ov, 1x8 ‘tho is. 50 + 50 
clin, 2/9; 100. 275v. 1% x5, clip. 5/6 
275/350 a fas ‘itp. 6/3 405-40 
2. clip, 8/8 o75v, x2, etip 
275v, ix. ‘wie 5/5; 64+ 120, 275¥ 
clip, 5/6; 8, 4 x2, clip, 1/9; 
550/425y, px? clip, 4/9, 1641648. 350 
Nt I% oe 4/3, 32+32 on 425, 1% x2 
cll - ¥ ty i 
32 
eli 
4 
2% $ 2 ip, 4/- 
cans, some with sleeves, all voltages WKG 
surge V where marked, new stock, guaranteed 
5mA meters, moving coil, bakelite case, 2in 
square, flush mounting, new, boxed; 7 post 
ry SomA 8/6 
AINS trans., 250-0-250v, 40ma 6.3v. 2.5A 
Sy. 0.6A. Pri. G-210-250-250v, 12/- post paid 
TELEVISION chassis a um pated stee 
ize 14K15xX24in complete with 15 valve 
holders (9-BOA Pax, 1-B9A Cer, 2-B70 Ger 
1-Int . amoh.). 26 various tag strips, cut 
away for metal rect line trans., etc.; 9/11 
each t id 
FRO a rear tube mounts to fit above 
chassis, 3,/- pair, post pal 
PM ‘ocus rings, wide angle, tetrode tube 
fully ad ustable, 12 post paid 
SCANNING coils, wide angle, with mountir 


lu 19/6, iy id 
RADIO CL ARANCr, Ltd., 27, Tottenham Court 
wi el, Museum 9156 {Oc 


SOUTRERR RADIO SUPPLY. Ltd., 
Newport Street, London, W.C.2 
display: advertisement, page 162 
5 Age gt Surplus Illustrated Cata'orue 
No. 12. containing over 400 items of elec 
trical, mechanical and radio ¢quipment for 
experiments, etc.: price 1/6. post tree.—Arthur 
Sallis, 93, North Ha Brighton, Sussex. [0095 
9est seals; single-way, hermetic- 
led terminalis for soldered connec- 
tions ae ‘Gxing: ay! iky and 2ky sizes. new 
(perp). 65/- per 1,000 assorted.._P, B. Craw- | 


Pixmore Way. Letchworth, Herts. Te! 
Tj Aa (0087 


WANTED, EXCHANGE, ETC. 
XTRUSIONS by Marley 


BUYERS requiring rigid and fiexible tubes and 
sections in thermoplastic materials should ask 
= & quotation from Marley Extrusions, Dept 
129, mham, Maidstone. Kent darrietshan 
58l. 4746 
Hy wer supply, 15Kv at am ps 
physical condition unimportant 

BEL, io Ngineers, Marlborough Yard 
N.19. Archway 5078 [OLA4 
Ware. receivers A.P.R.4, also T.N.1¢ 

9 radio test gear 

Queenstown Rd 

2159 17¢ 
TN17, TN18, TN19. | 
each offered.—Box 

{0261 
or ex-Govern 
large or smal) 
speaker 


Rd 
(448 


Battersea, 8.W 
Wiis 

for 
4965 


ANTED. set manufacturers 
ment radio equipment, 
quantities of valves. electrolytics 
meters. also } vempenente 
or a mA to 


"3 a 


Macaulay 


ED. +A units 
RS54/APR4 £50 


Place, Euston 


ERO "ait R2xs A.R 88s 
78, ete. Details ‘t ry ‘RT. & I 
rove Green Rd., l 
NEED, valves TV, tubes. televisions 
radiograms, tape recorders. —Stan 
Me: real “Spon Lane, West Bromwich, Stafis 
{5097 


Waxten good quality communication RY! 


tape recorders. test equipment, domestic 
radios, record players, amplifiers. valves, con 
Penemts etc estt 18 years.—Call, send « 


&u 


ne Ger, 4654 Miller's Radio 
C2 


38a Wewpors | 
rt, Leicester 8a 824 


We can supply an- 
Cabinet to YOUR OWN 
SPECIFICATION. The one a gt wee can be 
obtained in walnut, oak or mahogany for 
£19/15/~, or as a COMPLETE RADIOGRAM 
incorporating 

5-VALVE SUPERHET, 
j-speed Plessy Autochanger 


and §610in. W.B Speaker £48.0.3 


&VALVE ARMSTRONG F.C.4, 
3-speed Collaro Autochanger 
and §=10in. W.B Speaker £60.14.8 
14VALVE ARMSTRONG EXP /25/c. 
3-speed Garrard Autochanger 
and !2in. Goodmans speaker €95.5.11 
Alternati@e arrangements of Chassie, Speaker and 
Autechanger can be supplied 
Send |/- for complete Catalogue of Cabinets, 
Chassis, Autochangers and Speakers (refunded 
on receipt of order). H.P. can be arranged 
LEWIS RADIO COMPANY 
120, GREEN LANES, PALMERS GREEN, 
LONDON, N.i}. BOWes Park 6064 


: Eells CME tH 


aesign 0 I oe 


ton Components 


AIR DIELECTRIC TRIMMERS 70pF 


llustration (approx.) actual size 


12 Vane type 500 Volts 

Width 16.5mm Length 22mm 
Height 19mm insulation 10,000 megs. 
Power Factor less than .001 

Temp. Coeff. 50 parts/million/*C 


OREN 


DEVELOPMENTS CO. LTD. 
ULVERSTON, NORTH LANCS 


Tel: ULVERSTON 3306 


NOVEMBER, 1955 


GILSON 
TRANSFORMERS 


No Flight 
of Fancye 


The test 
laboratories use Gilson Trans- 


foremost vibration 
formers for aircraft fatigue 
of 
their completely reliable 


testing, On account 


performance under 

arduous service 
We 

fact 


claim to have 


conditions. 
can in 


helped 
To Make Flying Safer 


Gilson Transformers are made 


Wrretess Wor_p 


WANTED, EXCHANGE, ETC 

ANTED communication equipment, tape 
ecorders, test equipment, valves. radio 

| amplifiers, etc.—Ger Radio, 398 
Lisle St. Leicester Sq.. W.C.2 (4993 
ANTED. 3B.C.610 Halicrafters, E.T.455¢ 
transmitters and spare parts for same 

best prices.—P.C.A. Radio, Beavor Lane, Ham 
mersmith, W.6. 0o79 
on ee wanted, manuals or instruction 
data, etc.. on American or British 


Army, Navy or Air Force radio and elect tel 


equipment.—Harris, 95, Wardour &t 
Gerrard 2504 (5167 
Wile co nal penguatare types TF144G 
‘a uency meters type 
Boal Tai76. Tei 75: also receivers types 
| Beiago and 1294.—Gend price and details to 
Hatfi-id Instruments, Lid. 175. Uxbridge Rd 
. W7 73 Ealing 0779/9857 10037 
U8. Vi test and communication 
| equipment Tei 74, TSi75, TS847, BC.22) 
| fs9 meters, nygevers 1294, 1459, Hallicraftecs 
| 8. 8 APR4 and tuning units 
TNI6 2 mI end. te RCA AWSeD-LP. Halt 
craf ves 707A-707B, 2K28, 2K59 
K53, aKa. ig new offers given ate return.— 
r. 8410 tg nt Elec on oss 
e . Lendoa, W.C. 0229 

weETS 


L*23. RADIO oo the best selection and 
finish.—See page 160 [0224 
W4LsoT radiogram and television cabinets 
oma constructed oom for details.— 

R. Shaw, 69, Pairlop Rd netone, E.11 
{51 


62 
METERS WANTED 

W.* urgently require meters of all 
meter components, test equipment, 


an uantity, large of gyi 
| AND rs ELECTRON 91, Hampstead 
“Lae N.W.1. , BY 1639 (4665 


REPAIRS AND SERVICE 
AINS transformers rewound, new trans- 
formers to any specification 
MOTOR rewinds and complete overhauls; first- 
oe = workmanship. fully guaranteed 


types 
etc.; 
prompt cash 


Lid Potters Bidgs 

Warser "Gste. Nottingham. Est. 1917. Tel bi 
| Loupsrra KERS repaired Promptly Mode 

Loudspeaker Bervice. liingdon Ra 
Oxford 5091 

AINS transformers, E.H.T.s, chokes. field 

coils, ete promptly and efficiently re- 

wound or manufactur to an Ro =" 
LADBROKE REWIND rec id., io. 
Harrow London, N.W 

RAN SPORMER rewind eile mains 

E.H.T transformers and chokes. prompt 
delivery renee of A a fypes €x-stock 
or manufact four tion 
METRO POLITAR ba ~e ERVICE Co., 75 
Kilburn Lane 10 


Ladbroke Pai ” 
0200 


ERVICE sheets for hire or sale 
odels, radio and television, 


over 


for all electronic uses and include 
Service Approved tropical types | 
as well as types for small power | 

engineering and amateurs. 


List Prices for the 


MULLARD 5-10 AMPLIFIER | 
Mains Transformer Ref. WO74IA £3.0.0 | 


Output Transformer Ref. 696A/8K 
and 696B/6K each £2.7.6 


OSRAM 912; AMPLIFIER 
Mains Transformer Ref. WO714B 3.0.0 | 
Output Transformer Ref. WWO710 £2.12.6 
Choke |OHy. 150mA. £1.15.0 


Please write for descriptive leaflet. 


R. F. GILSON LTD. 


ita ST. GEORGE'S RD. WIMBLEDON, 6.W.15 
Phone: WiMbiedon 5695. 
MAKERS OF NEON SIGH TRANSFORMERS 


Speciolists in the design end manufocwre of ema! | 
tronsformers for power and audio frequencies. 


Contractors to Admiralty, etc. A.D. Approved 


| 7791 


uiries.—-Always at your service. —W 
a Sane. London, W.12. ° 


EWINDS ard conversions to 
pul trans.. pick-ups, fields 
from 4/6, PP equipment a speciality, 
qaree —NL. Rewinds, 175, H 
illesden Green, N.W.10 Tel Wordeverya 
2 


mains and out- 


2 -HOUR service, 6 months’ guarantee, any 

transformer; rewind. mains outputs and 
i.f.s., etc.; all types of new trans... etc., sup- 
plied to specificat.on; business heading or = 


vice card for trade prices.—Majestic Win ne 
Co.. 160, Windham Rd., Bournemouth 1426 
. C. BOULTON for repairs to any loud- 
speaker. specialists om heavy and P.A 
types; cone assemblies, Held coils. repair acces- 
sories preasure unites mierc phones trans 
formers rewound and to »# fication; motor 
rewinus —_, St. Manchester Rd., rad 
ford. Tel. 228 o1 


RMATURE rewinding service to the trade, 

vacuums, dries. grinders hood dryers 
dental motors, vacuum cleaners, armatures re 
piaced from stock; 24 hours’ service, every job 
guarantess we also specialize in complete over- 
vauls and rebuilds of vacuum cleaners; al! 
vacuum cleaner parts, hoses, bearings. fans 
brushes for any a sy ee Filec- 


lt ric, 95. Park Le ds 0028 
| AK WAN 
| LECTRONIC "Eoacon smnall qty. assy 
technical drawing.— Box 15 [0219 
APACITY avatiable for smal! plastic moulds 
anc stamping trols, highest limits. clean 
work, reasonable es; spec ~ Ro hearing 
aids and electronic components oo! maker 
25> St. 8 Ave.. London, W.12 Ap 
pointment by She. 7069 [0084 
yan CELL ose erc 
raying handbook, 4/6 free, 


aa post 
cellulose abd synthetic eh and ail spray- 
t 


— f° lied; catalogues free —Leo- 
cord Brooks aroid Wood, Romford. (0207 
xe rene SOE sen 
etor of tish Patent No. 65 
| entht if wo-co-ordinate radar system, 
fe fieg lor 4 -y © Ry » ensure 
|e inger working in Britain nquiries 
leash fa “eprlogry. 14 Jackson 
Bi vd. Oh { 


Peart Be Uta, 9 


8U 


161 


Qrmstiong 


Specialists for over 20 years in the 
facture of 


HIGHEST QUALITY CHASSIS 


Hand made by Craftsmen 


Price 


| £23.18.0 imc. (ax) 


F.C.48 rapioaram cnassis 
with provision for F.M. Tuner 
| @ 8 VALVES including 2 double triodes 
@ 8 WATTS output from push-pull tetrodes 


@ NEGATIVE FEED BACK—20 4B. re. 
sulting in negligible distortion and high 
damping factor 

BASS and TREBLE controls independen: 
and continuously variab! LIFT as well 
as cut. Unique Thermometer Visual 
Indicators ensure positive setting of these 
controls. 

MAGIC EVE Tuning Indicator. 

4 WAVE BANDS: 16-50, 49-120, 190-550 
900-2,000 metres. 

Large 4-colour illuminated dial. 


Overall size 12}in, « 9in. x 9bin. high 


F. M. 56 tuxer-———— 


Price 


£21 (ine 


tax 
PERMEABILITY TUNING 
FREEDOM PROM DRIFT 
AUTOMATIC LIMITING 
MAGIC EVE TUNING 


COVERAGE: 85-95 Mc/s, IMAGE RE- 
JECTION: 26 4B REJECTION: 
60 4B, CIRCUIT: A low noise triode R.F 
Stage is coupled to a high stability fre by 
changer. This is followed by two LP. Stages 
and a triple diode triode ratio detector and A.F 
Stage VALVES: Mullard BCC85, EFS‘ 
EFS5S. EBABCSO, Mu. 


A NEW HIGH FIDELITY RADIOGRAM. 


See ¢ 52 for details of the ARMSTRONG 
RADIOGRAM., 


All our models ere soid ander {ull and aneonditions 
money back guarantee of satisfaction Prices inetude 
Purchase Tax 

HIRE PURCHASE (aci\itics are avallatic 
Demonstrations at your joes High Pidetity specialist: 
or st oar Ghowreom te Holloway 


Write w us ‘or descriptive literature 


mentioning WW 
‘ARMSTRONG CO. LTD. 


WIRELESS & 
TELEVISION 

Warlters Road, London, N.7. 
Taleph NORth 3213 


162 


“AUTOMAT” 
The Reliable Battery Charger 


As supp ied to the Ministries, County Counci’s, 
and to makers of “ The Best Oar in the Wor'd.” 
Export Enquiries Wecomed. Special units to 
order up to 760 watts output, Se onium rectifiers 
40 ma to 10 amp. Transformers up to 1 KVA, 


CAR HOME CHARGER 
ZA 
ae » This 


new, rotust, utterly 
reliable ¢ 2¥. 2 emp 
rep © with funnel cooled 
‘ jum rectifier, for AA 
fi sd 7 wt 7ib 
amineter { | 87/6, oe 
€ vw giowing = Indicator 
model 4h/- Ditto bet 
i amp., add 1Q/- to above 
° . * ‘rock charger 6 ¥./12 ¥ 
hamp.. £6/10/- 
FOOLPROOF cnAneES 
alts the Latte wi i 
lasting ae acid | arethru’ W.¥ New WN r hit i? ¥ 
2 one rectifier oS wat a auved tram | tll kates 
bulb for t harger, 20/6, p41 Handeome 
steel cas 10 tra ‘ eter model, add 
ik j $ &. Westalite rectifier, 65 watt 
trans., ballont leator bulb for 2 v., 4% iv. charger 
—S pe ial case louvered he ham, gre 
Be N 1A ki a. fect,, 66 walt * ballaat re 
arameter, fur ‘ Wy ». 6) 12/6 extra 
pp 
SELENIUM RSCTIFIEGS, new stock best makes, 40mA 
to 10 ary aroples. 1% . bh, wave 
Ji-, tv. } ‘ Cz ja.. 15 p. 8d. 2 ¥ 
5s, 2 arge fiir 6 amp., 20 : 03 «.. O- 
“4 |», 19/6 15 &.. 15/G, 24 ¥ »., 42/- 
64, ob/-, & 25/-, 28 pt H.T 
Heets., see nM 9/4, J 0 mA., Weatal 
-, 260-0-200 > mA. 14 100 mA. bridg 
Tah 140» nA. hw., Bi, 


CHAMPION PRODUCTS 


43 UPLANDS WAY, LONDON, N.21 
LAB 4457 


"Phone 


OPPORTUNITIES 


IN RADIO 


Get this FREE Book ! 


‘ENGINEERING 


OPPORTU NITIES' 
reveals how you can 
become technically quali 
fed at h for a highly 
paid k appointment in 
the vast Radio and Tek 
vision Industry In 144 
pag t intensely inter 


2 matter, it includes 


full detail f our up-to 


the-minute home study 
courses in all branches of 
TELEVISION and 
RADIO, A.M. Brit, 
I.R.B. City & 
Gailds, Special Tele- 
vision, Servicing, Sound 
Film Projection, Shor, 


Wave, High Frequency and 
General Wireless Courses. 


We definitely Guarantee 


“NO PASS—NO FEE” 


If you're earning less than {15 a week this 
enlightening book is for you Write for your 
copy today it will be sent PREE and 


without 


BRITIGH INSTITUTE OF 


ENGINEERING TECHNOLOGY 
sem» COLLEGE HOUS 

peu, WhiouTs LAN 

Uoatios. ws 


obligation 


Wiretess Wori_p 


MISCELLANEOUS 
T= EPHONE parts 
wag hands nouldings P.O. type 
r 
SING in, 2-way plugs; 4/6 each 
TRANGMITTRRS. 10 6 act 
TINGEL flexible cords, tagged each end, 4ft ¢ 
lengths, Sd eac 
VARIOUS type rele induction « choke 
coils, condensers, etc. | mm app ication w 
tom ed addriss d enve 
ILY ” COME ONEN” Lia Lianerch 
Mor Holywell, Fiin 5142 
UTOMATIC dua winding machines 
range from 22 t “68 c Hawxin 
170. Witten Rd ston. Birmingham. § g ) 
ETALWORK, al! types cab.net ha 
TACcAs, etc to own spoecificatior 
|} Capacity ava lable ie na milling and aL 
| See york up mn 
POTT'S ME AL WORKS, Lid. (G4B1 
Ghaamas St. L ughborough 02 
OUR own tape recording transferred | 
aise Write “6 ° phone Qu.enswa 
Private Recording Studios, 125, Queenswa 
W.2. Tel, Bay. 4992. Studio recordings, tape 
| recording service 5194 
| UILD your own TV and learn about 
oneration maintenance anc ser - 
qualified engineer-tutor availab.e whilst 
Pree brochure [re 


are learning and bui ding 
EM 


Institutes, Dept. WW.56, London, W 4 


(Acsociated with HM.V.) 
OPPER wires enamelled, tinned, Litz, cottor 
/ silk covered, all gauges; B crew ts 
| Washers, soldering tags, eyelets, ebon a 
aminated bakelite pare tubes, coil .ormer 
Tufnol rod, head phones flexe eu ate 
radio pubi jeatior e available list 
S.a.2., Wade supp.i adio Suppile 33 
Bourne Gdns., London 
noTic 
RITIGH SOUND RECORDING ASSOCIA 
TION Details of membership, open t& 


recording engineer ar 
recording high qua.it 
branches of audi 
detai.s of the Lor 


| the professional round 
all others interested in 
reproduction end other 
engineering, together with 


den lecture programme and the Manchester 
Portsmouth and Cardiff Centres may be ob 
tained from the Hon , om ber hip Secretary 
| Hou. ate, A.M.1.E.E., 12, Strongbow Rd 
| Eltham 6.2.9 03! 


Si TUATIONS VACANT 
The engagement of persone answering 
idvertisements musi be made through the io 


thes 


fice of the Ministry of Labour and Nation 
Service, etc., tf the applicant wa man aged 
18-64 or a woman aged 16-59 tnclusive, unies 


he or she or the employer excepted from the 
orovisions of The Notification of Vacancte 
Order 1952 
UNVIC CONTROLS, Lid 

| ELECTRONIC test engineer required for the 
| test dept. of the above company; applicar 
|} must have Higher National Certificate in elec 
tricai engineering, With experience in pulse 
technique and associated equipment write 
stating details of previous experience and salary 


to 
THE Works Manager, Sunvic Controls, Ltd 
Harlow, Essex 5252 


EVELOPMEN 
‘Dp 


MUIRHEAD & CO., Ltd Beckenham, Kent 
have vacancies in their Servo and Instrument 
Laboratories for several grades of qualifiecc 
engineers or physicists to work in the fol) 


engineers 


ne_ fields 

1. DEVELOPMENT of magsilips and synchros 
of all types. high precision miniature motors 
serve mechaniams and automati ont 
de 

2 ‘DEVELOPMENT of electrical and electron 
| peceve ine instruments for laboratory and in 
dustrial pur 

QUA LIPICA FiONs 

SEO posts Vaiyersit y degree in enginee 
ing Or physics, with experience in either of 
t 


5 
University degree in 
physics or H.N.¢ some 


ngineer 
experience ad\ 


tageous but qualified engineers who 
recently complei:d National Service should 
apply 

| SALARY commensurate with qualification 
and experience 

A PENSION echeme ie in operation and the 


ompany has its own sportea ground, excellent 


| recreational, social and canteen facilities aré 
avalilab 525° 
| E™ L ENGINEERING DEVELOPMENT, Ltd 
INSTRUMENTATION engineers 
AN attractive vacancy exists for an electron 
| instrumentation engineer (one senior and one 
| Junior) for the design and development of 
|electronic instruments and instrumentatior 
RPPLCaNTs should have a sound engineering 
| bec background (preferably with a degree) « 
appropriate experience in the design and 
| development of electronic instruments and 
stems. or closely allied equipment, is esser 
| Gal; im the case of the senior ougineer ex 
perience in the supervision cf smal) develor 


| ent teams is necessar 
te are pemsionable and offer excelier 
unities for engineers with an inventive 


send full details of training, qualif 
paone “*. pone P.. pengcence x 
Tson ne! pt / ). wineerin 


MICROPHONE with lead and plug, 4/6; 

JUNCTION BOX 2/6; AEBRIAL 26; 

SPECIAL OFFER of used 38” TRANS.- 

RECEIVERS less vaives but complete with 
,| ALL ah te yy he Excellent for SPARES. 
* | 11/6 per set. P. & P. 2/- 

TRANSRECEIVERS. Type “18” Mark iil 

TWO UNITS (receiver and sender) contained 


| LONDON, W.C.2. 


NoveMBER, 1955 


m—=THEMODERN BOOKCO.— 


BRITAIN’S LARGEST STOCKISTS 
OF BRITISH and AMERICAN 
TECHNICAL BOOKS 


Television Receiver Servicin Volume 
1—Time-base Circuits, E. W. A. Spread- 
bury. 21s. Od. Postage 6d 

Television Receiver Servicing: Volume 
1i—Receiver and Power Supply Circvits. 
E. W. A. Spreadbury. 21s. Od. Postage 6d. 

Mullard Maintenance Manual, by Mullard. 
10s. Postage 6d 


Hi Quality Sound Reproduction, by 
uilard. 3s. 6d. Postage 3d 

Radio Designer's Handbook, by F 
Langford-Smith. 42s, Od. Postage |/- 


Second Thoughts on Radio Theory, by 
“Wireless World’’ 25s. Od. Postage 6d 


Handbook of Line Communication: 
Vol. |, by the Royal Signals. 30s. Postage 
| 

> ea by J 


Atkinson, M.1.E.E. Vol. |! 


40s. Vo!.255/-. Postage |/- each. 
The ARRL. Aatenss Book, by the 
ARRL, 188. Postage 9d 


The Radio Amateur’s Handbook, by 
the A.R.R.L. 306. Postage |/-. 


Radio Valve Data, by “Wireless World.” 
3s. 6d. Postage 3d 


Electronic and Radio Saginacsing. 4th 
Edition, by F. E. Terman s. Postage |/-. 
Please write or call for your new 1956 catalogue. 
19-23 PRAED STREET 
LONDON, W.2 


"Phone: PADdington 4185 
Open 6 days 9-5 p.m 


SOUTHERN RADIO’S 
WIRELESS BARGAINS 


TRANSRECEIVERS. Type “38” (Walkie- 
Talkie). Complete with 5 valves. In metal carry- 
ing case. Ready for use. Less external attachments. 
30/- per set 

ATTACHMENTS for use with “ 38 "' TRANS- 
RECEIVER: HEADPHONES (5/6; THROAT 


Complete with six valves, micro- 


LESS EXTERNAL ATTACH- 
MENTS, €4/10/-. 


RECEIVERS. Type “109.” 8 Valve S.W 
receiver with VIBRATOR PACK for 6 volts 
Built-in speaker. METAL CASE. 45. 
BOMBSIGHT COMPUTERS. Ex 
BRAND NEW. A weaich of components 
MOTORS; REV. COUNTERS; 
etc., ete 
etc. &3. 
LUFBRA HOLE CUTTERS. Adjustable jin. 
to Biin, For metal, wood, plastic, etc. 6/6. 
RESISTANCES. 100 ASSORTED USEFUL 
VALUES. Wire ended. 12/6 per 100 
CONDENSERS. L.. ASSORTED. Mica, metal 
tubular, etc. 15 100 
PLASTIC cases! aly x 10Rin 
ideal for maps, display, etc. 5/6. 
STAR IDENTIFIERS. Type | A-N. Covers 
beth hemispheres. in case. § 

CONTACTOR TIME SWITCHES. In 
sound-proof case Clockwork movement, 2 
impulses per sec., thermostatic control 11/6. 
er CONTACTORS for use with above 


MORSE TAPPERS. Standard 3/6. Midge 2/9. 
Postage or carriage extra. Full list of RADIO 
BOOKS 244. 
SOUTHERN RADIO SUPPLY LTD 
it LITTLE NEWPORT STREET 
. Gerrard 6653 


in metal case 
ammeter, etc 


RAF 
GYRO 
SEAR WHEELS; 
ideal for model makers, experimenters, 


Transparent. 


NOVEMBER 


RELAYS TYPE 3000) 


1955 


BUILT TO YOUR SPECIFICATION—EARLY 
DELIVERY—QUOTATION BY RETURN— 


PLEASE STATE RESISTANCE OF COIL 
REQUIRED ANO CONTACT BUILD UP. 
Inpat 290 +. Ad 2 


VOLTAGE REGULATORS 
” 0 to 225 im 16 steps with current 


» * variable transformers are 
‘ " t removed from equipment. gg 
ach, carriage 
VARIAC TRANSFORMER type © ©O off filed 
input 200/24 Output 220 ¥. 7.5 amps. €6/10/ 
at ” ee 
VERNIER DRIVES Mu irhead scaled 06-180 deg. 


PANS, brand new compicte 
bliwles. dient running 


VENTAXIA BXTRACTIO! 


in dlan 


£4 10/- each. Post 2/6 
AERIAL Kod  aeCTiONS, heavy copper ptated, |2in. 
an a an be Otted together, 2/6 doz 
LOUDSPEAKER t inch Plassey ohma, special 
32 
BELA SS “HIGH SPEED SIEMENS 1,700 + 1,700 chime, 
A r radio coptrolied modete 226 each 


MICROPHONES ving cot! mode! T.50 for BOOIGE 


Ampiifier whiet wed with the BO6)0 Halicrafter 
th cable and connector, 60/- each 
WATER ‘SWITCHES Miniature, 2 pole 6 way, 3 
) way, 4 pole way, 1 pole 12 way. All at 8/6 
sch. Ceramic 7 pes, 2 pole 12 way, 10/6, 12 pole 
15/-, 4 pole 4 way G/-. | pole 3 way @- 
VALVES SPECIAL OFFER. 
8 6K7M 8/6 6xseT ‘ 
na 9 68L70T 1G 7 
6aMe 86 68NI0T i BPse Li 
6J5G 66 éVv60TG - bYSO 
CONDENSERS, x1 ar gy? aw vt 
O72, miniature 12/- 1, 2, 
jz fo tse oa. S hastalpack. ty gen doz. 
24 
Est METER = iM. A. Sealed ~~ 100. Resistance 
h Roum (in metal case 


Veal for pees hae @ universal 


35 
GENALEX situation. FANS 


130/250 volt, 50 


1,350 ¢.pm > watts, Sin 
. el " 96) 15/- Carriage 7/6 

CELL TESTING VOLTMETERS 1-0) volte In 
ase with prods. 25/«, Post 2 

RATIO ARM UNITS by H. W. Sullivan. Brand new 
50/-. Poms 

WHRATSTONE RESISTANCE BRIDGE. Manganin 

Plug type. @5. 
OALVANOMETER. Mirror type, 5 Microamps FD 


. oe Shin., ecaled 0/5, 0725 


2£2)0 
MICROAMMETERS 42 PSD Shin. PLUSH MODEL 
$37. Specially « 


med for test meters Kuite edge 
en . id Brend new, 55/- 

RACKS P.O. STANDARD for Win. panels Mtee! 

anne! «ide rectly drilled Heavy angle base 


ELECTRO MAGNETIC COUNTERS, Post Office type 
11lA inti ng up (0 eee So. 9 ae 

12/6 « t l/-. Many other types in stock 
sow MoTion bia Gin. Beaied 0-100 reduction 


t each. Post 1/6 
VOLTMETERS 0/300 tor AC, Maina 66 ey. Clear 
diul.. GOi-; WS volte AC/DO. Min. tush 
15/6. 
VOLTMETERS. 0/300 DC Zn. Gush square with 
external resistance, 10/6; post lj-. Basily converted 


read A by using @ 5 Miliamp meter rectifier 
76 Post 6d 
VOL TMETERS 0-20 4.0.2, Flash 10/6 es. Post I 
and with | M/A movement 
iNsTRUMEMT RRCTUrIRRS Pull 


x A ea. 00 m/A., B+ oe 
MEADPHOWRS” im nisterancn 4.000 obs 


Type CHR. New anne pair — ve 

LISTS AVAILABLE Weters. Potentiometers, Resist 
All types |\neluding High Stability Carbon aad 
Send large 6 A.B 


L. WILKINSON 


(CROYDON) LTD. DEPT. W.w 
198, LANSDOWNE ROAD, CROYDON 


ances 
Wire wound 


Wrretess Worip 


SITUATIONS VACANT 
Crcurr Design Engineers 


aka: required by Bocce Rader for posit 
continu ex pansion t thei 

esearch Fm, These co ver wor 
wide field, embracing high and Ww 
pulse, receiver, A , radar display 
equipment des.gn in standard and 
ture form hg cants should preferably 
egree or C. standard, and have 
this field. A pension 
h Nationality 
! to Decea Radar, Ltd 
2, Tolworth “Rise! Surbiton, Surrey, quoting 
reference RLA 0167 


SIEMENS Sacemans & Co., Ltd 
| DEVELOPMENT & Research Laboratorie 
| TEERE are vacancies for 
SENIOR b Basinters to take charge of long 


develo in 
ECTRONIC switching and computing 


sut 


term 


(a) E 
(b) atthe applications 
oa M\LT ° mnel carrier current te 
ha equipment. 
ta ar cans eh current termina] equipment 
radio links, and submarine cable systems 
p oyts submerged repeaters 
(e) EW types of Mercantile Marine radio 
lt A equipment 
(f)} DESIGN of new 
‘ae urisation 
CTRO-acoustics 
ASSISTANT Engineers & Laboratory 
clans to carry out the detailed deve! 
the above 
TECHNICAL Sales Engineers for carrier 
ment to undertake preparation of tenders 
ing and writing vemnanee™ oem ications 
training customers’ engin 
APPLIC SANTS with ony 
fications will be consi 
(1) DEGREE in Physics. or Electrical Ena'neer- 
ing with some previous industria) e<perience 
pd RECENT and prospective Science Uradu 
ti HNC 
or A 1.E.E 
(ivy) O.N.C. or equivalent City and Guilds Oecer 
tifleates with practical industria! experience 
ALL are pensionable staff posts wit h good pros- 
ts of advancement 
SALARY according to qualifications and experi 
ence : 
APPLY in writing to Siemens Brother s & 
Ltd., London, 8.E.18, Ref 744/29. giving appro 
riate letter reference, and stating age, educa 
jonal qualifications, experience and salary 
required {5272 
M.I. ENGINEERING DEVELOPMENT, Lia 


| EXPERIENCED valve engineer 
| AN interesting vacancy has 
company's Feit laboratories 
engineer with years’ experience 
valves and micro-wave generators; applicants 
who should be qualified, will have some know 
ledge of testing. both in quantity and for 
special purposes, will be able to design suitable 
= equipment, and have some application 
rience; the salary offered for this pensior 
post is attractive, and the prospects 
company are excellent Please 
first reply to Personnel Dept 
. aM Eng neering Developme nt 
Blyth ayes 522 
MI ENGINEER I iG DEVELOPMENT “Ltd. 


ephone 


for 


em 
om 


components including 


Techni 


equip 
edit 
and 


‘of the following quall- 


Electrical or Telecom. Engineering 


the 
valve 
both 


arisen at 
for & 
of 


™ 


| able 


A CANCY exists for an 
ELECTRONIC engineer undertake inter 
i ¢ liaison duties in connection with the 
ign of telemetry equipment 
wide rience of electronic engineering 
including * Vil F techniques is essential; ex 
perience of telemetry equipment end ability as 
& technical writer would be an advantage 
Please write with full details to 
PERSONNEL Dept. (ED/266), E.M.1. Eng. Dev 
Lid., Ha Middx [522 
Wert Station Superintendent soquired 
‘or 
TS ont’ Fetecpemnmaiostions Department 
| & vil for two 
| 


to £1.25 
/£i5%0 a 
leave on 
candidates shoyld 


llowance £60; 
Tee passages; 
G Pinal Cogpitesie 
communications (Radio) or © and 
cates Tl! and [Vv caulyalent 
- ree years experience in two or 
of the following fields: H.P. link systems 
H communications systems, frequency shift 
and teleprinter maintenance, VHF 
cathode rey direction finding sys- 
|} tem, aeronautical navigation aids (ground) 
manufacture of light hwy equipment 
Write at re iNbank, Lon- 
ton a 
and ex 


don, come” in block letters 
full experience and or 
RERAD & Co., Ltd., Beckenham, Kent 
vacancies ‘tor:— 
TECHNICAL Ma 


er 
se 
Bas 

5 
= 


?* neers ieee over 28) 
{p) ys travel tn % wut and 
(b) TO trave) i id’ands 


Bort period assignments abroad 


‘car provided 


tating age, salary an experience to 
| Ma ($260 


| CHEE radio radio end TV AZ tester Set, “ey yptotuctton 


opment for | 


more | 
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from your 


ULTRA - LINEAR 
AMPLIFIER 


with 
the 


SAVAGE 


TRANSFORMER 


3895 


The oy Massicore output transformer 
type 3595 is —- to the same standard 
as the 3C67A, ich so many enthusiastic 
friends incorporated in the Williamson 
circuit, The specification is as follows :—~ 


Wi D.C. resistance 1000 + 1000) 
inductance taken at 5 vy. 50~ 80 hys 
minimum. 

Primary impedance 7,000() tapped at 43%, 

symmetrically about the centre ca 

Leakage reactance tested at | y ~i— 
Whole primary to secondary: 8 m/Hys 
Hall primary to secondary: 4 m/Hys 
Half primary to the other half primary 


6 m/Hys. 
Secondary impedances: 6.450), 1.8() 
402, 702, 1102, 1601, 220), and 300) 


NURSTEED ROAD, 
DEVIZES : WILTS. 
Telephone: DEVIZES 932. 
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POTENTIOMETERS 


Wire-wound and Com- 
position types. Single, 


Ganged, Tandem Units. 


Characteristics : linear, 
log., semi-log., non- 
inductive, etc. Full 


details on request 


LANG 


RELIANCE MNFG.,CO. (SOUTHWARK), LTD., 


SUTHERLAND FOO MIGHAM HHL War THAMETOW. £9 
Yess <6 tee 


00 y 


te 


ARC 1 VHF Transmitter/Receivers installations. 
ROOB/ARNS Glide Slope Receivers 
AKN? Radio Compass imstallations 
The above aad many other American radio equipments 
ip stock at Croydon Airport 

PHONE, WRITR OR CALL 


AVIONICS LIMITED, 
CROYDON AIRPORT, SURREY 


Telephone: CROyden #5 


( roydon 


QUARTZ CRYSTAL UNITS 


» 


Type | 


“4 a. i 


The type B7 unit is mounted in the standard 87G 
valve envelope and is hermetically sealed and 
fully evacuaced 
Available for the (requency ranges (rom 100 kcis 
to 500 kc’s. and from 3 Mes. co 16 Mejs. Gold 
electrodes applied by cathodic sputtering cive 
permanence of calibration Normal adjustment 
accuracy 0.01% Max. adjustment accuracy 0°003% 
Early delivery can be given o! some irequen- 
cies, and we will be pleased cto quote tor 
your specific requirements 
THE QUARTZ CRYSTAL Co. Led. 
63-71 Kingston Road 
NEW MAL N. sunasy 


Telephone @bles, etc 
MAlden 0334 


| 


| ment 


Wirneress Worip 


SITUATIONS 
ORTH-WEST Kent 


Dartfor 
DEPARTMENT oc! Electrical Engineering 
APPLICATIONS are invited for an appoin 


VACANT 


College Technolog 


ot 


as Lecturer in Electrical Engineering, du 
to commence on January list, 1956 
APPLICANTS should possess an Hor 


gree in Electrical Engineering 
(and/or be a Chartered Electrica! 
and should have had industria 
electronics or telecommunications 


ALARY in accordance with Burnham ale 
viz prea x £55 to £1,065 per annum 
FPURTHE rticulars and {orm of applicatk 
may be obtained from the Principal at the 
College, Miskin Rd., Dartford, Kent (527 

HE GENERAL ELECTRIC Co., Lid., has 
vacancies for 

lL. TRANSPORMER Designers for a number of 


development projects including guided missiles 
ene work involves design of a wide range of 
types including small power transformers—et 
mains or audio frequencies—and pulse trans- 
formers 

2. ENGINEERS for work on magnetic amr 
transductors 

APPLICANTS should have experience ft the 
design and development of the above types of 
electronic components and possess H.N.C. C 

G, certificates or equivalent qualifications 
APPLICATIONS will also be considered from 
x-Naval R.EAS, R.Es and R.A.P. rade 
_—— a have reached the required technica 


ylifier 


APPLY ptating age and experience to the Pe : 


sonnel Manager he Genera) Wlectrie Cc 
Brown's Lane, Allesiey, Coventry. Ref RG. 
4994 
LIRA ELECTRIC, Ltd Western Avenue 
Acton. London, W.5 


ANNOUNCE the following vacancies for 
ENGINEERING Staff 
(1) TELEVISION Deve 


opment 


(a) SENIOR ENGINEERS required for TV 
recejver design. applicants should have good 
academic qualifications and experience h 
design of radio frequency amplifiers, pref 


up to frequencies of the order of 200 Me 
(b) BENIOR ENGINEERS for time base deve'op 
ment, applicants should have good academik 
qualifications previous experience in the 
anning circuits 

© quali 
develor 


fleations or experience in TV receiver 

ment 

(2) RADIO DEVELOPMENT 

(a) BENIOR ENGINEERS rex 
of radio receivers emi 

AM/P techniques 

receiver design desirable 

(b) JUNIOR ENGINEERS required for 


uired for 
odying the 


recent knowledge of M 


design; experience desirable but not essentia 
if posse Hr. N.C. or © (Teleco 
Pinal Cert 
(3) ian eee 
ta) SENIOR ELECTRONICS ENGINEER with 
some experience of circuit desien for work in 
one ff the following 

i) Pulse techniques and general wave 


circuitry 
on Bee pacer display 


ii) back techniques at video frequencies 
(iv) Bin le servo devices 

SUCCESSFUL applicants will have opportun! 

ties of studying recent American technique 


and they should be capable of accurate record 


ing of experimenta! and design data and the 
pr reparetion of technica) servicing information 
(b) ELECTRONIC pea og oll fe work 
one or more of the above subj 
(4) TEST IPMENT DEV (OPMENT 
(a) TEST UIPMENT DEVELOPMENT EN 
GINEER for design and development of produc 
tion test equipment for TY, radio or contra 
work. @ ~~ should have Hr N.C. of 
equivalent and rience 
(b) JUNIOR T PENG: NEER with some quali 
fications or preferably some experienc 
‘ Pe yee MENTS SECTION "ABORATORY 
STA im. or f.) with some technica 
as A © and experience of calibration and 
certification of electronic ulpment 
APPLICANTS are re —~e to write to the 
Personne! Manager stating which of the post< 
desired and giving full detai’s (in strict " 
fidence) including age. experience and sala 
expected; Saturday morning interviews can 


arranged tf desired 275 


i] Og ey DRAUGHTSMEN Vacancies 
rch Department « 

one BROTHERS & HARLAND LTD for 
work on 

INTERESTING military and commercial pr 
jecta. including automatic controls. navigationa 
overemee and guided missiles 

poe CANTS must have 

tke at of precision, electronic. electro 
mecha instrument or hydraulic devices 


uaarzco NEW MALDEN | Bax an ipborest ting 


and be able to work on their own initiat 


ve 


THESE are permanent positions in an expand 
i organisation with new and wel) equipped 
laboratories; good salaries and prospect pen 
sion acheme. assistance with housing and 
removal 

PARTICULARS of age. qualifications and ex 
perienre. with salary required. to—Gtafl Ap 
p ay WN faa cer PO Box 241 Belfast 
Quoting BA 15181 


SPERIBNCED TV engineers required. mus 


on | 


drive; saary from £650 oa-Apply, £ 
Joyne. 120. Ladbroke Grove, W.10. Bay. 1947 
42253 
MMUNICATIONS equipment.— Technica) 
writer required by North London company 
salaried appointment —Write | 
(5269 


‘CABINET COMPANY 


Novemser, 1955 


THE “FLUXITE QUINS”’ AT WORK 
" We've accomplished the first spoce-flight 

Thanks to speedy repairs with FLUXITE 

Is this Venus, old boy? 

** No, it’s not! "* shouted Of 
“ We're back in the old Isle of Wight!" 
Make a quick success of that soldering 
job—use Fluxite Paste. Suitable for 
all metals, except aluminium. Even 
solders and “‘tins"’ dirty metals! 
And, remember, Fluxite “ wipes ’ 
joints that other methods won't 
touch. 
Used for generations in Government 
Works and by leading Engineers and Manu- 


facturers. Of all lronmongers in tins from 
\/- upwards, 


FLUXITE 


SOLDERING PASTE 


ALk 


FLUXITE LTO stam 


” : 


CHAFFEY 


| 63a, CHELTENHAM RD., LONDON, 8.£.15 
TEL: NEW OROSS 4766 


Rand Ill Convertors 


TYPE 90 
Por Band IT! reception with any type of receive. 
sensitive beautifully designed unit com 
with ite own power supply 
TYPE a2 UNIT 
A remote contro! for mounting te er on the television 
feostver permitting ewltching fram B.B.C. to LT.A. 
programmes with the Type 30 convertor anit mounted 
'® any convenient position. Price @1/5/- compiete 
TYPE 33 CONVERTOR 
A sensitive low nolee converter unit as the Type o, 
bet Including remote ewiteh panel for One Band 
and Two Rand Ii! stations. Price £10/28/6 mee 
request 


A 
tely encioecd 
co 5/- complete. 


Leaflets with pleasure on 


SPENCER-WEST, 
Quay Works, Gt. Yarmouth. 


Telephone: 3009 
"Grams: Spencer-West, Gt. Yarmouth. 


NOVEMBER, 1955 


TV TUBES £5] 
6-Month Guarantee 


lin. T.V. TUBES. 
Other types 3 months’ 
15/6 ins. carr 


I4in, RECTANGULAR TUBES now re- 
duced co £7/10/- plus 15/6 ins. carr. 


i7in. RECTANGULAR TUBES. £12/10/- 
plus 15/6 ins. carr. Callers see a picture 
working. All Tubes C.W.O. 

in. T.V. CHASSIS. 97/6. Drawing 2/6 
Complete chassis by 
famous manufacturer (London or Birmingham) 
RF. €.H.T Owing to this 
chassis being in separate units (Power, sound 
and interconnected) it is 
easily ficted to table or Console Model. This 
chassis is less valves and tube but see our 
catalogue for cheap valves by request. Carr. 


Well known make. 
guarantee. £€5 plus 


or free with order 
unic included, 


vision-Timebase 


5,- London, 10/- Provinces. 
TIME BASE. 10/6. Containing scanning 
coil, focus unit, line trans. 10 controls, etc. 


Famous mfr 


Drawing FREE. 


Post 2/6. 


RADIO-GRAM CHASSIS. 29:9. = in- 
cluding Bin. speaker, 5 valve, 3/het, 3 w/band. 
A.C, Mains, complete less vaives, tested 
guaranteed Free drawing with order 
Post 4/6. Set of 4knobs 1/6 etc 

“DENCO” RADIO-GRAM CHASSIS 
67/6. 4 wiband, 5 valve s/het. Famous turret 


coil tuning complete with dial and knobs, 


and Bin. speaker. Carr. 4/6. Set of 5 valves 
50/- extra 

V.H.F. 1124 RECEIVER. 17/6. With 6 
valves, ex-VWV.D., new condition. 6 channel 


switching. Receives T.V. Sound, police, fire 


and amateurs. 30/5 Mc/s to 40 Mc/s. IF 
7 Mcejs Post 2/6 
V.H.F. 1125 RECEIVER. 7/9. Complete 


New X.W.D. Pose 2/3. 


V.H.F. 24 RECEIVER. 10/6. New X.W.D. 
Complete with 3 valves. Pose 2/3 


SPEAKERS 16/9. Bin. Sed. P.M. 2-5 ohms or 


with 2 valves 


with matching O.P. Trans. 12/9. Pose 1/9. 
MAINS TRANS. 5/9. 6v and 5v heaters 
20Ov-250v primary 350v-0-350v Post 2/-. 


INS TRANS. 5/9. 12v and 4v heaters 
y 250v primary (ideal auto Trans). Post 2/- 


NS THANS. 3/9. 4v and 4v heaters 


250v primary 350v-0-3250v. Post 2/- 


| 


| 


| bu 


SITUATIONS VACANT 


jeeee~ electrical and electronic en- 


epee company in London wish to fill 
the following. drawn office vacancies 

raughtsman with O.N.C 

samdast education and experience in radio or 


a ht mechanical engineerin 
) LIGHTING Pittings Draughtaman with ex- 
Settones of sheet metal work, lighting design 
and electrical w.ring. Por positions train- 
u wil —_ c jeune. men with useful 
not related rience wiil be considered 
In addition to ¢ starting salaries, the Com 
pany offers excellent see Cn as pension 
scheme, canteen, etc.— Pry to Personnel 
Officer i House, Shaftesbury Ave., Lon 
don, W.C Fei No. Gerrard 7777 5096 
Bi Ke. Engineers are required on & 
Guided Weapon Project. Minimum qual! 
fications, either: 
(a) bg B plus two years laboratory experi- 


(b) five’ years’ laboratory experience 
THESE positions are in an expandin 
and offer prospects for the right men, 
practical electronic engineering experience and 
the ability to develop circuits with the mini- 
mum of ba a = are the main requirements 
PLEASE to: The 


mne| Manager 
(Technica: ‘Emplo: ment), 


project 


Perso 

De Havilland Pro 
pellers, Ltd., Hatfeld, Herts, quoting Ref. No 
99 (5178 
PPLICATIONS are invited by the Lance 
shire Constaoulary, for personne! for the 


adio Department. Hutton, as 
CIVILEA Radio clans 
CANTS must have a good knowledge of 
Y fondnanamests of radio 
ENT experience of servicing and main 
V.ALP an advantage 


25 years 


perannua 
ned staf 


norma) a 
lon ‘scheme 18 available 
Application forms obtainable the 
Constable, Lancashire Constabulary, Hutton 
Preston. (5261 
p™ JECT engineers; vacancies exist in an 
established and progressive company for 
Pes sae e neers aged 25-40, as detailed 
component development 
experience PRON - tronic or light electrica 
engineering required, but design experience not 
essential 
3 TELEVISION and radio aerial devel opment 
opperience of stress calculations and o ght 
oy castings and extrusions require 
THe positions are permanent and pensionable 
licants should huve Grad. I.E.E. or recog- 
nited e uvivalent qualifications, and should write 
mfidence) to the Secretary, Belling & Lee 
Ltd., “Great Cambridge Road, Enfield. giving 
details of age and experience and an indicat on 


of the salary expected (5230 
NSTALLATION engineer required, preferably 
with experience of carrying out microwave 


field surveys and instellation 
AS the 


t will involve a copsiderable amount 
of traveling it is essential that applicants be 
able to drive 
APPLY. giving fullest details of experience 
etc.. and quoting Ref. IET/1, to the Personne! 

nager e Telecommunications, Ltd D tron 
works. Cambridge (5203 
, PULLIN & Co., Ltd., invite applica 

R usps for the following vacancies in their 
form: and expanding Electronik 


penn nd pent Division 

> | SENIOR Develo nt Engineers 
possess an onours Degree or equiva 

iy quatibeations. and should have had several 

ears’ experience of the development of elec- 


ronic circuits, preferably including work on 
electrical seryos and magnetic amy ifiers 

(b) DEVELOPMENT Engineers ualifications 
to ONC. or H.M.C. standard, together with 
some previous experience of valve circuit 
design 

TH positions are of & permanent nature 
they offer excellent prospects and the oppor 


tunity to work in a newly equipped Laboratory 
on & variety of projects requiring considerable 
individual nical responsibility and initia 


tive 
x eet bag l salary will be paid Con 
7, peomee heme, canteen and recrea 
ieeel acilities. - Applications will be treated 
as confidential, and should be made to the 
superintendent Electronic Development Div: 
R ullin && Phoenix Works 
Grest West ha Brenttord Middlesex 
[0209 


‘OR 7 one meer required for an 
WwW established devs ent in a light edectrical 
London area; 
require 
vid ’ 
Tel. Wembley 1200 
engineer/mechanic. 


r 
Lancelot Rd., 
Wembley (5251 


ADIO first class. 12 


months overseas; excellent opportunity 
large Orm engineers, write experience, refer- 
ences, age, Box 6554 (5215 


APACITOR engineer with ex 
and/or ceramic types requir 
senior and carries @ very substantia! remunera- 
tion; own staff noti ~Box 6372 15221 
Rév0 technicians required by Internationa 
Aeradio, LAd., for Overseas service, perma 

| rom “ES0d" per"apush positions: inclusive salary 
to £1,575 per annum 


rience of mica 
red; position is 


y free, to maritel status: free 
sccommodstion: kit allowance: free air fares 
generous K ve ified candidates, to 
whom rapes only will be sent. please write 
gins T Personne! Officer fa Park 6t 

[0262 


| 
| 


| 450 Warts. 


| volts D.C. Input, 


Chiet | 


AUTO WOUND Volta 


| SINGLE EARPHONE with 


phon 
ROTARY CONVERTORS. 
| D.C. Output 50 or 100 volts A 
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| GALPIN’S 


ELECTRICAL STORES 
a HIGH STREET, LEWISHAM, 56.6.1) 
: Lee Green 0309 Nr. Lewisham Hospital 
ee CASH WITH ORDER (No C.O.D.) 
All Goods sent on 7 o- approval against 


Notice: Owing to increases in Freight and Copper 
Wire prices we have no alternative but to increase 
our prices accordingly; all prices quoted are 
carriage paid unless otherwise stated. 


MAINS TRANSFORMERS. input 200/230 
Volts OUTPUT 0/9/18 Volts at 3/4 amps . 
each; another output 124/0/124 voles 2 amps. 25 - 
each; another suitable for soil heating, garage 
lighting, etc. 0/14/17) volts, 20/25 amps, 52/6 
each; another 4 volts amps. twice, 35/- each 
| only 500 WATT TRANSMITTER complete 
with Valves, Crystals, ecc., 13 meters 3/2kW 
Variacs Range 6.25 to 12.5 Micys. 12.5 00 25 Micys 
In very gpee condition, all ficted into rack approx. 
soe Tt ewe. £100 to rt 
ROTARY CO NVERTORS 24 
— 50 volts 50 cycles, | phase at 
UTPUT (complete with Sce 

Transformer) from 50 volts to 230 volts, aihte. . 
each of CONVERTOR only €9/10/- each. 
EX-NAVAL ROTARY CONVERTORS 110 
Output 230 volts 50 cycles | 
phase 250 watts capable of 50 per cent. overload, 
mn good condition, guaranteed weight approx 
110 Ib. €13/10/- each 
MAINS TRANSFORMERS ali 200/250 volts 
primaries (New) Heavy duty Output combination 
of 0/6/12/18/24/30/36 voles 4/5 amps., 38/6 each. 
Ditto 6/8 amps., 51/6 each. Ditto 15 amps 
Output 75/- each. Another with combination of 
0/6/12/18/24 voles 6/8 amps., 51/6 each. Ditto 
10/12 amps., 58/6 each. Ditto 25/30 amps. Output 


= = “ry Ate 


85 -each 
MEDIUM SPOT WELDER rpeee- 
FORMERS. Input 200/250 volts, OUTPU 


bination of 0/2/4/6/8/10/12 volts at 90/90. omen 
po jne each. Dicto 120/150 amps. Output, ames. 


PAE-PAYMENT \/- SLOT METERS 200/250 
volts A.C. 10 amp. size only, 100 per cent. over- 
load set at 2d. per unit (guaranteed 12 months), 
ann each. Ditto pe. type 10 amps. only, 
S/-each : 
RECTIFIERS FOR CHARGERS 6 or 12 vere 
Output 2 amps., 9/6 each, 4 amps., 22/6 « 

amps., 3/- each, MAING TR. NSPORMERS 
to suit, 25/-, 30/- and 46/6 each respectively. 

EX-CANADIAN EX-GOVT ROTARY 
TRANSFORMERS for No. 19 receiver. input 
12 volts D.C, OUTPUTS 275 voles 110 Miamps.; 
also another output of volts 50 Miamps 


r TRANS. 
30, 


completely smoothed, 30/- each 
chan 
i 


Applicants | 200 


|; 9,000 wares, £17/10)-, 
EX-R.AF. ROTARY TRANSFORMERS. 
put 24/28 volts D.C. OUTPUT 


In. 
. 1,200 volts 
70 M/amps. 4 hour rating, 10/- each. Ditto 18/24 


volts D.C. input 450 voits 50 M/amps, Output 
constant, 25/- each. These latter ones can be 
used as motors off A.C. mains with a little 


alteration 

LARGE RECTIFIERS output 50 volts | amp 
with an input of 70/75 volts A.C., 10/-each. Ex- 
RAF. MORSE TAPPING KEYS, 5/- each 
carbon micro 
e 40 Ohms, 8/6 each 

Input 24 voles 


C. 500 cycles | 
phase at 300 Warts, €8/10/- each 
DESK.TYPE TELEPHONES for office inter 
com. with numbered dials, §5/- each. Moving Coil 
VOLTMETERS Switchboard type, 6 inch scale 0 
to 200 volts, 25/- each. Ditto 0 to 100 voles 


25/- each 

EX-R.A.F. 1154 TRANSMITTERS, complete 
with valves. Complete in TRANSIT CASE. AS 
NEW. 45)-. 


EX-GOVT. £.H.T. TRANSFORMERS, Lar 
type. Two transformers in one case in Oil 
input 230 volts OUTPUTS 4 or 5.5 K.V. at 30 
Mijamps., 6.3 volts 2 amps., 4 volts 3 amps., 2 
volts 2 amps. These transformers can be used 
separately out of the case, size dismantied approx 
Hin. x Bin. « Din. and Shin. x Sin, = 4hin., 4S - 
each 

Any TRANSFORMERS made to order within 
7 days from dace of order, Please ask for quote 
Numerous other items in stock. Please ask for 
quotation 

Clients in Eire & Northern ireland, please asx 
for quotation as to $e Endlens charges. The sbove 
charges only apply to En 


Alacreecscoen 14c6cc 


166 


ODDIE FASTENERS 


$07149 


Pat 


THIS FASTENER WITH ENDLESS 
APPLICATIONS—SIMPLE—POSITIVE 
SELF-LOCKING. MACE IN A 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS TO SUIT 
CUSTOMERS’ REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY 


Mustrated brochure and other information 
will be gladly sent on request 


DEPT. “W.w." 
Oddie, Bradbury & Cull Ltd., Southampton 
Tel,: 55863 Cables: Fasteners, Southampton | | 


WORKSHOP 


BENCHES 


BY SPECIALISTS 
POWNALL MAL 4464 [| y 
Blagdon Road, New Maiden. 


FM and Hi-Fi COMPONENTS 
In stock for the 
WIRELESS WORLD FM TUNER UNIT 
DENCO FM TUNER circuits te, 6d 


RADIO CONSTRUCTOR FM s. Od, 

MULLARD AMPLIFIER 2s. 6d, 

OSRAM 912 AMPLIFIER Je. 6d 
Separate price (ists on revues to 


MAYPOLE ESTATE 


4. 1? FILMER BEXLEY, KENT 


. Hesleyhoath 7367 


“Dust Bua 7 
AUTOMATIC GRAMOPHONE RECORD CLEANER 


VT APPLIED FOR 
w ATTS 
ording aud Reproduction 
Oakleigh Grange. High Cross, nr. Uckfield, Sussex 
r your local dealer 


SSS—Price 18 6, plus 6/2 purchase tax ———— 


THE 


From cecit e. 


Consultan! and Engineer | Sound Mee 


Cc A B L bE CHEAPER IN 3 
SMALi COILS 
All colle 20-49 yds. in length, uniess requested shorter, All 
prices per 100 vd t, le eupplied add Pall 100 yd 
eotle are available aid t ay pr o20 7029 
iN PLAT 1/044 1/008 wir wit 

Masti: 49 .- 8 85/- 
peaeer “am rH th 809 } 

f . j 
BARTH WIRE 7/029 tinned copper 1 1/- & 100ft. lot, Bend | 
for liste of other esbies, fexes, wiring secessorien and | 


surplus ewiteh 
Memes, send tetaiis 
BRIDIS0O (W) 50) 


ood fuse gear 
Add part carriage to small orders, please, 
Green Lanes, London, 5.8. 


Cape Electrophonics 
LTD. 


Manufacturers of highest quality reproducing 


equipment including the new, outstanding, 
high fidelity amplifier, the 
Cape VL2. 


Write for leaflets 
CAPE ELECTROPHONICS LTD. 
43-45, Shirley High Street, Southampton 


ngaged upon H.N.C 
| E range of work f ar 
| A long-term progrs xpa 
jing fleld and include 
ii NAVIGATIONAL aids 
2. VAP and U.wLP transmitters and 
| reeeivers 
| 3. PULSE system 
4. MAGNETIC information recording systems 
THESE posts are prmar 


We bay surplus electrical | 


Wiretess Woa.p 


SITUATIONS VACANT 
XPERIENCED fault finders and testers re 
quired for work in London on radio at 

T.¥V. Good positions for right men wit 


the most progressive rT n the industr 
APPLY, orks Direct Ltid., Cam ige 
ECHNICAL authors f a wide range of 
electronic equipment are required by the 
Cossor Group of Oomgs ie Write to: Pe 
nnel Manecer oe 7 Ltd 
House, Highbury Grove, N.5 52¢ 


ADIO service mechan 
Ltd 


(Radiomottie f many par q tl 
country.-Write det of exper.ence and 4 
fications to Personne! Officer, Goodwood Work 

| North Circular Rd London, N.W.2 34 

ADIO and Television Engineers required f 

Service Department of Ltd 
holders of current driving it 
not essential Please telept 
for appointment 

ENIOR engineer equired by firat ans 
dealer, experienced eading make zc 
alary and permanent n respec tec 
private business. £E ; Pox Ltd Ea 
Olesey, Surrey. Molese 721 5094 

ENGINEERS Technicia 7 
Laboratory ure re 4 

British Telecommur t Researc) I 

Vacancies exist ir epa nent conce t 

vith 

(a) Wide-band line communication « 

(b) Wide-bend microwave radio syster 

(c) Measuring and Testing equipmer f 

above 

(d) Magnetic materials and sem!-conductors 
(e) Transistor apolications to above fied 
(f) Wave filters, transformers and network 
(a) Electronic switching and computing 

ATTRACTIVE vwosts are offered to app 

¥ qualified person and the appoir 

would be permanent 

rie Company operates a superannus 

| scheme and offers very attractive working 
ditions with generou holiday and ave 
arrangements. and good social and recrea 
facilities 

ALL applications will be dealt with in 

confidence and should be addressed 

D rector of Research, British Telecommunica 
ome Research Ltd Taplow Court N 

Maidenhead. Berks 145 

__ eading and progre 

| Mur dealers need met with 
theory biaiewound nud able to drive, eve 
littie practical expe: ience Good salar 

ditions and prospect ger's, Mai. 640 
XPERIENCED radio testers and inspect« 
required for production of com nmi inicat 

| and radio apparatus is instrument make 
wirers and assemblers, for factery test appara 
tus.-Apply Personne) Manager gE. & 

Ltd Hueco Works, Malmesbury, Wilt 5 
ADIO Valve Engineer requ for 
positions on development th I jor 

company, experience of thi work 

essentia startin ealar ran 4 

to £1,000 according ab Box 

5644 yt 
CMICHAEL RADIO, Ltd., Slough, Buck 

have vacancies from time to time f 
electronic engineers to be engaged on iS ver? 
ment projects; those wishing to be co lered 
are invited to write fully to the Chief En nee 


Equipment Division 


URPHY RADIO, Ltd have vacan 
their electronics vision laboratories 
engineers and assistants on design and develor 
ment work, and also on associated elect 
mechanical problems; applicants 
sidered in the following categories 
! CANDIDATES with eering or science 
degrees or equivalent who have expe: r 
industrial derign 
2. GRADUATES 


wi be 


engir 


who have completed no ta 


service but have no experience in design work 
5. CANDIDATES with esser qualifica : 
but who have considerable experience in 


dustrial design 
4 CANDIDATES unde 


and offer 
easton, © 


ae, Mr gg 
P ersonne Department 
Welwyn Garden Cit 


Ravio Development Engineer (Senior) re 
quired. Pully experienced and able to work 
on own initiative Excellent prosp« with 
ermanency Pension scheme.——-Mastera 


Ad., Piteroy Place, London, N.W.1 
2628 


HAROE Hand (25/3! equired t we 

known Yirm of | poner nanufa 
turers in Wandsworth Some elect ‘ 
knowledge and ability ¢ ontrol female a fT 
essential Write, giving full details of a ex 
perience and salary required to Box 65% 


NOVEMBER, 1955 


WAFER SWITCHES 
for the 


OSRAM 912-PLUS 


Si (14061/B1) 
$2 (14062/B1) 
S4 (SS/556/!) 
S5 (SS/556/2) 


Prices 


14/6 pair 


11/6 
10/6 


include postage 


Truvox Tape Deck Switch 
12119/B3 146 


inc. postage 


SPECIALIST SWITCHES 


(Wafer Switches to Specification) 
23 RADNOR MEWS - LONDON W.2 
AMBassador 2308 


Enquiries by post or phone only 


The “BANDIT” 


iS the Answer 
to BAND Iill 


Send for Lists 
TELECRAFT LTD. 
Quadrant Works, Wortiey Rd. West Croydon, Surrey 
THOrnton Heath 1191-23 


UNIVERSITY OF BRISTOI 

Applications are invited for a 
LECTURESHIP in ELECTRICAI 
ENGINEERING (Grade HT or Ill 
salary range £550 to £1,350, according 
to qualifications and experience, with 
F.S.5.U. benefits and family allow 
ance or for a Junior Fellowship 
salary range, £550 to £650 Junior 
Pellows are required to undertake 
limited teaching duties only, and have 
ample opportunities for research 


Preference will be given to candidates 
interested in industrial electronics; but 
good candidates with other special 
interests wil ilso be considered 
Further details may be obtained from 
the undersigned to whom applications 


should be submitted by 31 October, 
1955 
H. ©. Butterfield 
Registrar 


NORWOOD TECHNICAL 
Training in Radio, Radar, 
and Electronics. 
Pull-time courses in preparation 
following e¢xaminations:— 
City and Guilds 


COLLEGE 
Television 


for the 


Grad. Brit. L.R.E 
P.M.G. Ist ana 2nd Class Certificates 
Radar Maintenance Certificate 


Part-time classes in 
follow ng examinatix 


preparation for the 


ns— 


City and Guilds 

Grad. Brit.1.R.E 

Radar Maintenance 

R.T.E.B, Radio and Television Servicing 

Certificates 
Also special courses in Television Technology 
London fees for fulltime day classes 
FREE if under 18 years, £23 per year if 
18 years or over 
Further particulars from the Principal, 
Norwood icn al College, Knight's Hill, 


London, $.E 1314 


NOVEMBER, 


1955 


RADIO TECHNICIANS 
IN 
CIVIL AVIATION 


A number of appointments are 
available for interesting work pro- 
viding and maintaining aeronautical 
telecommunications and electronic 
navigational aids at acrodromes and 
radio stations in various parts of 
the United Kingdom. 

Applications are invited from 
men aged 19 or over who have a 
fundamental knowledge of radio or 
radar with some practical experi- 
ence Training courses are pro- 
vided to give familiarity with the 
types of equipment used, 

Salary £488 10s at age 
(subject to a practical test) to £595. 
The rates are somewhat lower in 
the Provinces and for those below 
age 25 Prospects of permanent 
pensionable posts for those who 
qualify 


Opportunities for promotion to 
Telecommunications Pechnical Offi- 
cer are good for those who obtain 
the Ordinary National . Certificate 
in Electrical Engineering or certain 
City and Guilds Certificates. The 
maximum salaries of ‘Telecom- 
munications Technical Officers are 
Grade Ill £725, Grade II £850, 
Grade I £1,045 


Apply to the Ministry of Trans 
RT, 


25 rising 


and Civil Aviation (ESB1/ 
Berkeley Square London, 
W.1, or to any Employment 
Exchange quoting Order No. 
Westminster 6627 


House, 


FERRANTI LTD. 
WYTHENSHAWE 
have a number of vacancies for 


1) ENGINEERS AND PHYSICISTS 
f a RESEARCH and DEVELOP- 


NT work in the following 
helds Radar, radio and electronic 
circuits 
Microwave systems. 

Hydraulic control systerns and 
servo-mechanisms. Relays and 


Electromechanical Devices, 

cot hay t= associated with the 
V _ should be gradu- 

oa im 


lectrical or Mechanical 
Engineering or Physics, or hold 
equivalent qualifications. For these 


vacancies some previous experience 
is desirable Salary range £800- 
£1,500 


2) TECHNICALASSISTANTS, pes- 
sessing degrees or Higher National 
Certificates in Electrical or Mech- 
anical Engineering or Physics for 


experimental work in the fields 
listed in (1) Salary ran £600- 
£900 for Honours Graduates or 
£500 - £800 for lesser qualifications 


according to experience. 


The appointment would be to the per- 
manent staff of the Company and offer 
the prospect of interesting work in 
MODERN, WELL-EQUIPPED LAB- 
ORATORIES in SOUTH MAN- 
CHESTER within easy reach of 
RESIDENTIAL DISTRICTS. 

The Company operates a Staff Pension 


Scheme 

Application forms from Mr. T. J. Lunt, 
Staff Manager, Ferranti Led., Hollin- 
wood, Laacs 


Please quite reference W (1) or (2) 


Wiretess Wor_p 


| SITUATIONS VACANT 
ECHNICAL radio engineer required to con- 
trol technical aspect cf radio and TV pro 
duction and liaise between des.gn department 
and works in a well-known London factory 
ae for a keen person with sense of 

msibilt 
PPLY Works Director, Pye, Ltd., 


Cambridge 
5011 


>o 


RAUGHTSMAN /Section - leader required in 
drawing office. electrical and 
| experience Te ly z writing to The 


| Personnel Mana, anager. unt (Capacitors) 
| Ltd., Beng m ee * Garratt Lane, Wands 
| worth. 8.W {0059 


HIEP iaieiies —Due to expansion a really 
well qua.ifed engineer is required to 
evolve new electro-mechanica] instruments for 
industrial and Services use, high salary, hous 
ing assis oe and msion scheme.— Ful ar 
| theulars to Box 7 
EVELOPMENT Engineer required to carry 
out aerial tests and evelopment with 
minimum supervision. Ex-Service radar/wireless 


mech. with sound theoretical! knowledge and 
| ar proctiont ability would sult. Salary £60 
5279 

| R216 and television engineers; radio and 
television service engineers required for a 
busy and expanding service department: clean 
| current driving licence preferred but rot 


technical ability 


| essential.—Please apply Box 6718 (5282 
LECTRONIC eng.neer «egree or equiva.ent 
| Practical design experience of V.H.F 


} transm'tters and receivers essential; smal) but 
rapidiv expancing organization on South Coast 
| (near Southampton) rite full details. age 
| @xDerience and salary expected to Box 5599 
[0265 
EL2cTRonic/Elec trical engineer required t& 
tase charge section concerned with measure 
ments and test 


gear for capacitors; experience 

of capacitor specifications and performance an 
advantage; generous salary according to age 
and experience; location London.Write Box 
6392. (5229 
ETROPOLITAN Ear, Nose and Throat Hos 

ital at St. Mary Abbots Hospita!, Mar 

loes ad, Kensington, W.8 Hearing aid 
S. —paae O require immediately Nationa 
and conditions App ications 

siya full garticw! lars, to the Hospita! Secretar 
| 159) immediately {5225 
SENIOR and Junior Electrical and Mechanica 
Draughtamen required for the control gea 
drawing office to the British Thomson Houstor 


Company, Melton Rd 
in writing to Mane 
Thomson-Houston 

| tails of age, experience. etc 

ENIOR and junior electrical and mechanica! 

draughtsmen required for the electronics 

| drawing office of the British Thomson-Houstor 


, Leteester Please apply 
er, Drawing Offices, British 
L Rugby. giving de 
[S118 


| Co.. Blackbird Rd., Leicester.Please apply in 
writing to Manager. Drawing Offices ritish 
Thomson-Houston, Co Ltd Rugby. giving 
details of age. experience. etx { 50n¢ 
SG mrion television development engineer with 


administrative experience 
of carrying out 
minimun 


required. capabie 
development project witt 


Supervision up to production stage 
Kingston area.—-Write, giving full persona 
details. stating salary required, Chief Engineer 
Box 5942 0125 


ADIO and Television Engineer, required for 
North of Scotland area. Selected applicant 
should be capable of organising and 


arryin 
out radio and television revairs and aeria 
installation. This position offers considerable 


opportunity.—-Write to Box 4125 
Scott, 42, Charlotte Square, 


Robertson & 
Edinburgh, 2 

{5270 

ENIOR and Junior Electrica) and Mechanica 

Deaughtsmen required for the electronics 

drawing office of the British Thomson-Houston 


Company, Blackbird Road, Leicester. Please 
apply in writing to Manager. Drawing Offices 
British Thomson- Houston Company Ltd 


Rugby. giving details of age, experience me 
Slat 
EST gear design engineers and maintenance 
engineers required With practical eupepeenes 
of this class of work, based on sound know 
ledge of electronic principles; these vacancies 
are permanent an progressive “ 
msion scheme in o London 
Please write in confidence, giving full details 
of qualifications. to Box 6570 (5219 
NGINEER or physicist required to work on 
design of loudspeakers, microphones, et 
of all types; ood theory essentia some ex 
perience desirable excellent remuneration at 
a pensionable appointment 
forms available from Personne 
er. British Acoustic Pilms, Ltd., Woodger 
Rd., London, W.12 (5216 
LECTRONIC engineers and physicists reqd 
for rapidly expanding research department 
candidates should have experience of electronic 


instrument development; experience in puise 
circults or ultrasonics desirable but not essen- 
tial; B.Sc. or H.N.C. standard...Write ful 


parties. to Giass Developments, Lid., Brixton 

| 5084 

RAUGHTSMEN with experience in electronic 

equipment are urgently required for work 

on aircraft equipment by 8. Smith & Son 

(England). L at Cheltenham 
for suitable applicants; ides! 
tions in pleasant surroundings 
ance, pension scheme, permanent positions 

Apply. Personne! Manager, 8. Smith & Sons 
tt », Lad.. Bishops Cleeve, Nr. Chelten 

ham, quoting reference No 65/EN {$122 


167 


—TELE-RADIO “%)— 


STEEL METER CASES WITH ALUMINIUM 
PANEL, SLOPING FRONT 


SMALL STEEL TEST METER CASES 
WITH ALUMINIUM PANEL 


din. = 4im. » Spin 


din. « 4in. = éin. 
din, * Sin. = Gin, 
Oia, « Gin, « 12in. 


Gin, « 4a Jin - 
Mn. « Gin. » Jin } - 
i0ta. » Gin hin ° 


STANDARD STEEL gas’ with 
ALUMI a 


10in. x Tio a —_ ~ in 45- 
itin « Tin idio, x Ilin, x On. 6 
I 4to « Tin 19tn, « Lien, * 10in - 
I4in x Sin 

18 $.W.G. ALUMINIUM CHASSIS 
“tn 3 


Gin. x 2pin 76 14in. * Sin. © Opin +} 
x Gin. * ’ 14in. * Min. x Ship 
J « 6lo » / l4in. » 10in, « Spin I> 
idin. x Sin. x Bhim o i7in, * 10in, x 2pm 6 
18 $.W.G. STEEL CHASSIS 


14in. « in. * Bh in. i7in. » 10in, « Tim 
1 17in. « Vem, » Sim. 


}4in. x 10in. « Shin 
FULLY DRILLED GHASSIO FOR 


WILLIAMSON AMPLIFIER 


G.£.0. OSRAM “912 PLUS" AMPLI- 
FIER DRILLED CHASSIS a1, 


G.E.0. OSRAM “O12 PLUS" FRONT 
PANEL 


4/6 
“PANL” GRACKLE PAINT, BLACK, 3)- 
per tin. 


ELLISON TRANSFORMERS 
ALL 200-250 v. PRI. UPRIGHT MOUNTING 


P20. Sec. 250 v. 20 m/a., 6.3 v.14, 5¥ 
15a 
P21. Sec. 250 v. 30 m/a., 6.3 v.28. 5¥ 


ls 14,9 
MT162. Sec. 250-0-250 v. 60 m/a. 6.3 v 
3a Sv.20 15/4 
MTi37. Sec os v. 120 mia. 
63.70.5308 4006 
MT123. Sec. 300-0-300v. 110 m/a., 6.3 v. 
2a. C.T., 05-63 ¥.28 43- 
MT190. Sec. 350-0-350 v. 120 mi/a., 
63¥.5a.C.7T.5v. 38 ay 
MT1i76. Sec. 350-0-350 v. 150 mi/a., 
63 ¥.5a.CT. 5.58 53/- 
WMTiI75 Sec. 425-0-425, 150 mija 
63¥.5a.C.7.. Sv. 38 ~~ OWe- 
FTS3. Sec. 6.3 v. |. Samp ose o3 
FTS8. Sec. 4¥.-6.3 v. 3 amp . m6 
CR44. Sec. i3 v. 5 amp isolation . 17/3 
FTS6. Sec. 2-3-6.3-865 v.,2. Isolation 24/~ 
SP70. Sec. 6.3-i2 v. 3a 23,- 
AT%6, 60 watt auto ; 22/6 
AT92, 100 watt auto............ ° + /- 
TC76, 10 h. 150 m/s. choke 5/10 
TC74 30 h. 20 mia. choke 19/- 
Woden 40 h. 50 mia. choke 126 
Mains Transformer, drop through, 
3 50 v. 0 mA., 6.3 v. 2.5 4., 
5 v.2«., Standard Primary 14/6 
SUNDRIES 
0-15 v. A.C. Meter, Moving iron 10/6 


0.30 M.A. Meter 76 
London Channel T.V. Pre-Amplifier ... 21/- 
(1 valve EF42 or equivalent.) 


E.MA, Variable Selectivity LFTs, pair 6/6 
4K Colvern Preset Wire-wound 
Potentiometers, 6 for .... evens 9/- 
6K Colvern§ Preset Wire-wound 
Potentiometers, 6 for 9/- 
2K Colvern |S-watt Precision Potentio- 
meters ...... i) 


FULL RANGE OF TELETRON COILS 
Postage & Pocking extra. C.W.O. or C.0.0. 


TELE-RADIO 
(1943) LTD 
189 EDGWARE ROAD, 
LONDON, W.2. 


Phone : PAD. 4455/6. 
Shop hours 
Mon-Sat. 9 a.m,.-4 p.m. Thursday 9 a.m.-! p.m 


The 


Crystal Set 


In black or brown 
Bakelite case, fitted | 
tapped litz wound 
aerial coll for long 
or short aerial, vari- 
able solid dielectric condenser, germanium diode 
detector, plugs and sockets for aerial, earth and | 
‘phone connections, Double headphones with | 
headband cord and plug. All aerial tested and in 
working order, 30/-, post 2/6 


Resistances, Variable wire wound, 
moter control to Power Regulators 
in stock for prompt delivery. Open type or 
protected pattern with slow motion drive. 
Write for list or send us your specification 


for small 


| 


Sewing Machine Motors. 230 volts A.C. radio 


suppressed and guaranteed; new, with fixing 
bracket, foot switch and Needle Lite, Fit any 
ordinary domestic sewing machine, 66/10/-, 


post 3/6 


quartz crystals. 230 y./1/50 c/s. Give stability 
with suitable crystals of better than 2-parts in 
a million, Fitted thermostat and thermometer, 
temp. adjustable 40/60 degrees C. As new and 
guaranteed, €9/10/- 


Precision Temperature Contro! Ovens, for | 


Meters. Record Cirscale Ammeters Jin. dia 
0-10 amps., D.C. movin coil, 25/-, post t/- 
Elliott Flush pane! 2hin be MC. Meters, 0-3 
amps, 10/-. Sin. Mee-Vic. A Cc. Ammeters, $/bd 
type, 0-50 amps., 65/-. 6in. A.C. Ammeters, 
S/bd type, 150 amps., 65/-, 300 amps. 65/-. 


Leslie Dixon & Co. 
Dept. A, 214 Queenstown Road, London, 1.W4 
ques /¢!ephone MACaulay 2! SP mms 


THE OSRAM 
NINE-ONE-TWO 
AMPLIFIER INSTRUCTION BOOK || 
and 
HIGHEST QUALITY COMPONENTS 


Available from 


COVENTRY RADIO 
189, DUNSTABLE ROAD, LUTON. 


"Phone : 2677 
Price 3/6, plus 3d. postage 
also 


Our 1954-5 Component Catalogue at 1 - 


METER 
REPAIRS Beam | 


ae 


ALL TYPES and MAKES Sin- 
gle and Multi-Range METERS 
repaired; also converted and 
re-scaled to requirements. 
Phone for ‘mmediate service 
THE ELECTRICAL INSTRUMENT 
REPAIR SERVICE 
329 Kilburn Lane, Londen, W.8 
Tel: LADoroke 4168 


LESDIX(\© 


Wiretess Wori_p 


SITUATIONS VACANT 
(radio yaives) are required 
of work on development, pro- 
experience neces- 
appointments no previous 
for the junior posts but 
C. or B.Sc. (inter) minimum qualifice 
tion.-TA/8, Personnel Dept., M.O. Vaive Co 
Lid., Brook Green, Hammersmith, W.6 5105 
H. BUNT (CAPACITORS), Lid., require 
draughtemen for their New Addington fac 
erably with mechanical and electrica 
. for work on special purpose 
machines..-Write, giving age and previous ex 


for 


senior 


rience needed 


perience to The Personne! ae i A. H, Hunt 
(Capacitors), Ltd Bendon alley, Garratt 
Lane, Wandsworth, 6.W.16 0057 


ECHNICAL Writers 
cy or 


Publicity 
on nection 
ENA 
Applica 


required for 
Instruction manuals in 
munication equipment 
degree standard an advantage 
tions should be made in writing, stating quali- 
requir to Personne 
elephones & Cables, Lid 
London, E.16. {5280 
television engineer required to 
take over, able to drive, comfortable post 
permanency; £15 p.w. commencin 
and bonus; self-contained fiat available 


M 
North Woolwich 
ADIO and 


quired.—Write tull details in strict confid one e 
to Taieb. Radiovision Service (Est. 1952 
57, High Street, Hoddesdon, Herts. (Te 
Hodds. 5102.) {5244 


SSIBTANTS (Scientific). The Civil Service 


Commissioners invite applications for per 
sionable posts Applications may accepted 
up to Bist December, 1955, but early applica 
tion is advised as an earlier closing date ma 
be announced either for the competition as « 
whole or in one or more subject Interview 
Boards will sit at frequent interval 
AGE at least 17% and under 26 years of age 
on ist January, 1955, with extension for re 


lar service in H.M. Forces, but candidates over 
26 with & jalised experience may be admitte rd 
CANDIDATES must produce evidence of 
reached @ prescribed standard of ed 
particularly in a science or mathematic 
ject At least two 
duties of the clas 
Government Departmen 
scientific establishment 


or other civi 
or in technica! bra 


of the Porces essential in one of the follo 

grou of scientific subjects 

(i) NGINEERING and physical selences 

(ii) CHEMISTRY, bio chemistry and metal 

furgy 

cil) BEA OGICAL, Sciences 

divi GEN (including geology meteor 

oloay, ane _=. ranging over two or more 
roups (i) to (ill) and highly skilled work ir 
aboratory crafts such as glass-blowing) 

INCLUSIVE salary scale £280 (at 18) to £575 

(men) or £490 (women). Starting pay up to 

£425 (men) or £380 (women) at 25. Women 

pay subject to improvement under Equa! Pay 

scheme. Somewhat less in province Oppor 

tunities for promotion 

PURTHER particulars from C ivi} Bervice Com 
mission, Scientific Branch, 50, Old Burlingtor 

| Street, London, W.1, quoting No. 659/55 


LECTRONIC Engineers required for w« 

the application of radio vaives for futur 
development; work calls for vision and imagine 
tion combined with circuit experience; O.N.< 
o inter minimum qualifications; weekly 
monthly staff vacancies available according 
experience.—Quote EE/5 Personnel 


M.O. Vaive Co., Ltd., Brook Green, Ham 
mersmith, W.6 {5104 
RAUGHISMEN experienced in broadcast 
radio and television are offered except.ona 

op portunities with a firm of repute in the Lor 

don area; weirs e in procucien drawing 

nechanica! an we wld qualify for a ¥ 
attractive starting salary applications, which 
will be treated in strict confidence, should give 
full details of experience and should be 
sddressed to Box 6571 [5220 
NDIVIDUAL with leadership and drive 
required to contro! a tivities of amail A.1.D 
approved firm situated within 40 miles of 
London employing 60/70, which is expanding 


rapidly; prime requirement 
experience in the electronic 


com 
industry, 


iderable 
know ledge 


of th p motors and transformers an acvan 
tage, state salary required pad full detalis of 
experience. —Apply Box 659 {5237 
ESIGN and development engineers and 
senior design craughtsmen several 


vacancies exist in the modern laboratories 


of 


®& progressive engineering company engineers 
able to undertake development work on broad 
cast radio and television apparatus: attractive 
salaries; company superannuation and insur 
ance scheme available —Please reply, giving 
full details, to Box 6569 52 
LANNING engineer.—E K Cole Lid 
Southend-on-Sea require for their Specia 
Products (Electronics) Department, a planning 
encineer to control a small section planning 
the assembly of small batches of electronic 
equipment, a time study background would be 
& great advantage. Apply stating age. qua! 
fications and experience, to Personne ‘3 n 
ager {5239 
USTRALIA.--One of the largest dealers fr 
Victoria is anxious to obtain the srvices 
of @ quaiified television and radio service en 
ineer, either single or married, between ages 
5-55, and prepared to sign @ contract fur 2- 
years; starting salary £A1000 per annum; un 
furnished flat provided free.—Applicants should 
send full details of pa experience and qual! 
fications to Box $222 


ounqnese | 
f 
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NEW BOOKS 
ON RADIO & TELEVISION 
Practical T.V. Aerial Manuals for Bands 
| and Wl, by E. Laidlaw 49 
Radio Amateurs H’book AR.R.L. 1955  31/- 
Valve and T.V. Tube Equivalents, by 
Babani. Gritish, U.S.A. European 
and Service Types 54 
Simple Electronic Musical instruments 
for the constructor, by Alan Douglas 5/3 
New Brimar Valve and Teletube 
Manual No. 6 5/3 
Television Receiver Servicing, Vol. 2, 
by Spreadbury, Receiver and Power 
Supply Circuits .........0- 2/- 
How to Make Aerials for T.V. Bands | 
and lll and V.H.F, Band Il, 10 different 
| designs 2/9 
Second Thoughts on Radio Theory, by 
| Cathode Ray . 26/- 
TV, Pre-amplifiers for Bands |and iW 5/3 
High Fidelity—design—construction 
and measurements by Gernsbach..... 12/6 
|| Public Address Guide, Planning, Equip- 
i ment, Installation and Construction, 
by Guy Cornish .... 66 
|| Basic Electronic Test instruments, by " , 
Rufus Turner 33/- 
Radio Designer's H'b’k, Langford Smith 43/6 
ALL POST FREE. Wrice for New List of ENGLISH 
|| & AMERICAN BOOKS AND PERIODICALS 
|| UNIVERSAL BOOK CO. 
| 12 LITTLE NEWPORT STREET, 
|| LONDON, W.C.2 (adjoining Lisle St.) 


MORSE CODE Training 


COURSES for BEGINNERS 
and OPERATORS, also a 
SPECIAL COURSE for passing 
the G.P.0. Morse Test for 
securing an AMATEUR’S 
TRANSMITTING LICENCE. 


Send for the Candler 
BOOK OF FACTS 


t gives details of all Courses 


Fees are reasonable 


Terms 


THE CANDLER SYSTEM CO. 
(S6W) 52h ABINGDON ROAD, LONDON, W.s 


Cash or Monthly Peyments 


Cendler System Co., Denver, Colorado, U.S.A 


EUREKA & CONSTANTAN 
RESISTANCE WIRES 


SWG Enam DASC WG Enam. DASC 
16 16 1/6 28 2/1 2/6 
17 16 16 | 2 272 2/6 
ie 1/6 16 | 30 272 2/6 
19 «1/6 16 | 34 2/3 2/8 
20 «(1/6 1/6 ik ie 
21 1/6 1/6 33 2/4 3/- 
22 «(1/6 1/8 4 26 3). 
23. O16 1/10) 35 2/8 3/3 
24 61/8 4322 | % 29 3/6 
25 «60 S22 7 3}- 3/9 
% 2 2/4 3 «3/3 4/3 
ae 2/4 0 36 49 


Wires to 50 swg available 


COPPER INSTRUMENT WIRE 
ENAMELLED, TINNED, LITZ, 
COTTON AND SILK COVERED 

All gauges avaiiabie 
BA. SCREWS, NUTS, WASHERS 
soldering tags, eyelets and rivets. 
EBONITE AND BAKELITE PANELS. 
TUPNOL ROD, PAXOUIN TYPE COIL 
FORMERS AND TUBES 
ALL DIAMETERS 
SEND STAMP FOR LIST TRADE SUPPLIED 


POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 


NOVEMBER, 1955 


NEW S.T.c. AND “ WESTALITE”™ 
SELENIUM RECTIFIERS. Largest LT. 
range in Great Britain. Latest 
Products. NOT Surplus. 


CURRENT PRICE LIST 
INCLUDING 74% INCREASE 


S.T. & C. EH.T. K3/15, 4/9; K3/45, B10; 
K3/50, 9/4; K3/100, 15/10, all post 4d. extra. 
BRIDGE CONNECTED FULL WAVE. 


17 v. (24. 17/7; 16a, Bl; “ 

32/6; 4 «, 37/6; 5 a, 40/6; all post free 
33 v. 0.6 a., 26/-; | a, i+; . | 
55/-; 3 a., 56/~; 4 a., O7/-55 1 
V3. 5S4v. ta, 40/6; 1.5 4. 

3a, 75/-; 5a. 5; 72 ¥ 

O4/-; 2 a., B7/-; 3a. WH -7 5 J ‘ 
ta. 5/-¢ |S a, 652 4., 138); 5 a. 188/-; 
all post 1/6 


BRIDGE CONNECTED WITH iin. 
SQUARE COOLING FINS. I7 v. 62., 
53/-; 10 «., 60/-, post 1/10. 

BRIDGE CONNECTED HEAVY DUTY 
FUNNEL COOLED, or 7Tlin. SQUARE 
COOLING FINS. Both types, ane price. 


17 v. 12 a, 11O/-; 20 a, 126/-; 30 176)-; 
50 a., 275/-; 33 v 6a., 98/-; 104., Vdc; Haas 
180/-; 20 a., 2602/6; 54 v. 6 a, 190/-; 10 a. 
1$2/-:; 72 v.68 166/-; 10 a, 192/-: 100 v. 6a., 
2737/6; 10 a., 275/~; all pose 2/2. 

‘WESTALITE” (BRIDGE), 12-15 ¥v. 
D.c., 1.2 a., 18/10; 2.5 a., 27/8; 5 a.. 34/9; 
10 «., 54/6; 20 a., 99/6; 30 a, 144/10; 50 a., 
235/-; 24 v. 1.2 a, 18/10; 2.5 a, 27/6; 5S a. 
Sij~; 10 a., 92/8; 20 a., 1976/2; 36 v. 1.2 @., 
27/8; 2.5 a., Si/-; 5 a, 69/10; 10 a., 1390/9; 
100 v. 2.5 a., 104/10; Ss. 178; 10 a, 356 -. 
£.H.T. RECTS. 140, 134, 22+; 36 E.H.T. 60, 
31/10, (@RA, 1.1.16.) It All Post extra. 


Wholesale and Retail. 
Special Price for Export and Quantity 


T. W. PEARCE 


66 GREAT PERCY STREET, LONDON, W.C.1 


WIRELESS Worp 
oTyarions VACANT 
CAL W to produce bulletins and 
lapurecttons minimum 


ook. 


(with 
with picture 
instruments, maaslip 
or H.N.C 
8 talised form 
anteen, excel 
itiong.——-Apply in writing to 
°., ’ kenham, Kent. [5256 
PPLICATIONS are invited from engineers 
of inter-b.Sc. or Higher National Certifi- 
cave standard for investigational and develop 
ment work on thermionic valves; 5-day week 
Staff pension scheme rm welfare amen 
oivias “full particulars cf age 
rience, to Personne! 
ison Swan Electric Co 
Brimsdown Enfield 
(5247 
en 


orks, 


installation and service 
imeers required for work and 
laboratory; duties embrace . electronic 
and nucieonic activities in commercial sphere 
applicants must have sound technica! know 
ledge and servicing caperigne. preferably with 
electronic instruments.— stating age 


| Buzctronic Development Engineer required 
to take charge of rapidly expanding special 
;commercial television technical per- 
|manent position carrying high salary ang 
| substantial prospects, extensive knowiled of 
Cy a er requirements anc “ser 
i essential.._Write giving 
s ola Praualifications experience and salary 
ulred R. Anderson & Co., 14 
wi iam Iv 8t., London, W.C (5241 
IVINGSTON LABORATORIES. Lid., require 
admini: trative 
a degree in 
have or be 
in business 
; this is an unusual 
gopeccant? in a eee and expanding firm 
an engineer with a definite interest 
1 3 administrative side; age 25-50.—-Write t 


service 


Off Pentonville Rd Between King's Cross and Angel 


HAND BUILT 
, QUALITY 
UNITS 


MAJOR 
10-VALVE 

RADIOGRAM 
CHASSIS £32864 


Videlia gives VHF/FM reception plus the normal 
wavebands and real high fidelity reproduction on 
these three new radiogram chassis 


Fidella AM/FM Major la-vaive model. Separate 
amplifier unit, R.F. stage on all wavebands, 0 watt 


de push-pw sutpat, wide range electronic 
ontrol, ete 

Pidelia AM/FM De Laxe li-vaive model. 7 watt 

riode push-pul outpat ee basse and treble 


@ valves 5 watt triode 


£ 10/- 
Fidelia P.M. Tuner. £13/10/-. 
Further details of these and our other models on 
r reat quipment is available only direct 


Pidella « 


it 


tibiae” OA 
oa 


ELE RY lie s . 
BEV ELUPMENTS Te. Peasshaven 1106 


The Director, Livingston Laboratories, Lad 
Retcar 8t., London {5254 
INGLE man in Bogota 
Colombia. Mus’ knowledge 
and be pre 


red for firm 
have practica) 


domestic receivers. Must 

" rtunity for man to deve 
into person responsible for the techn 
production running of Ekeo (Colombia) 
plies to Chief Engineer, &. Cole 
Southend-on-Sea 


UALIPIED radio meer wanted by radi 


manufacturer in est London; duties in 
clude designing domestic radio. designing high 
fidelity audio Sapipment. designing and making 
test equipment for factory use; previous work 


with magnetic amplifiers. transistors and/or 
Rosksonne instrument techniques would be an 
sset, but most importent is a close acquaint- 
ance with the problems of quantity product lon 
salary according to qualifications and expe 
ence.—Box 5217 
5A GENERAL ELECTRIC Co., Ltd., Brown's 
Lane, Allesiey, Coventry, requires mech 
anical deve opment engineers designer 
draughtsmen ona ¢ draughtsmen, preferably with 
experience of radar- type equipments, for work 
on gui weapons and like projects; also re- 
quired, senior and junior electronic develop 


ment enginetrs. peemeutery the field of 
microwave anc pulse egpmcetions salary ac- 
re ee a qualifica 8 and experience 
y let stating age and experience 
the Personnel Manager, Ref. R.G [025% 
pPaeoqors career with excellent prospects 
for keen young men wishing to join ex 
ndi Mhetct produc 


in 


company specialising in 


jon of a wide range of electronic a omen 
ssentia! me oye are an analytica: mind 
ble technical skill and 
knowledge of electronics These jobs offer 
o rtunities for learning and wsing your 
initiative if you are prepared to work.—Please 
onnel Director, The Solartron 
Instruments, Lid., Queen's Road 
tton, Surrey (5264 

requires engine 


INISTRY OF SUPPLY 
in ee H.Q. t assist in co-ordi natin 
use progressing the development "4 


valves, other electronic components and con 
structiona!l techniques required in production 
of guided weapons, _ qustibeations ritish of 


| British rents ized engineering ap- 
|prenticeship and At CE. or ME or £E 

4 exempting qualifications. Electronic design 

wien, preferably including the microwave 

an ae Of valve or com- 

ponent gm A, Salary: within £705- 

ay established but opportunities to 


tion 1, from ML 
or (K), 


er | 1423/5A 
loveuteel 195) 


Closing 
5251 


telegraph |: 


ualifications and experianes, to Personne 
anager, Ekco-Electronics, Lid., Southend-on 
Sea. | 525 
REQUIRED for service in Bangkok; Tele- 
deeds gree Engineer wit working 
powleder J of manual a automatic telephony 
- V.H.F. radio equipment; t pos.tion 
+4 ir executive and sles ability: applicants 
ot ge olagie and between 25 and 50 years | 


| 


old og peed: provident fund; accommo- | 
fatl n B provid ; transport assistance and leave 
at end of contract.Write Box SE/95. c/o 95 

Bishopsma’ - 2 {5250 


WIDE BAND CHAIN AMPLIFIER 


MARK tt 
40-220 mcs 


Gain 20 db 4+ 2 db over Bands | and 3 or 4 
0.5 db over any single T/V channel. 75 ohm un- 
balanced in and out. Output up to |.! vole 
R.M.S 

Also 

WIDE BAND LINE REPEATERS 
Type 2 
40--70 mes (Band |) 

Gain 33 db + 0.5 db 75 ohm in and out. inpur 
circuit specially designed to maintain load 


characteristic chrough band. Indoor and ouidoor 


models available 


for EXTENDED 
AERIAL and “WIRED TIV SYSTEMS. 
junction and Teeing Units. A,G.C. 
Source Units etc. 
Comprehensive lists on request 


r- 


TURRET TYPE TUNERS 
12 CHANNEL, TV 
(in quantity production) 
STD LF. OR MODELS FOR conversion of 


receivers with 13 to 19 me's |.F 


H.F. INDICATOR METER TYPE 2 


20 m'v-2.5 v. in 2 ranges. 3 co 300 mc/s. Smal! 
probe. Shunt C at AF. only 1.5 pl. Seabilised 
Valve Bridge Circuit. A sensitive RF. cranster 


indicator for lab. or cest bay 


Telefusion (Engineering) Ltd. 

Teleng Works, Church Road, 

Harold Wood, Romford, Essex. 
Ingrebourne 2901 


170 


FIVE STAR 
HIGH-FIDELITY PROGRAMME 


and A.M. RADIO UNITS by 
Armstrong, Lowther Sound 
Sales and jason Prices trom €15/17)- 
th AMPLIFIERS: Quad, Leak 
Sound Sales, Pamphonic Cape. From €26, 


* AUDIO FURNITURE to house al! 
types of equipment, Prices from £3/10/- 
Also Speaker Cabinetss tw take Iiin 
units ready polished from @9/19/6 Call 
or send $.A.E. for details 

*% SPEAKERS. New Models by Goodmans 
Wharfedale WB G.E.C., Pam- 
phonic, Sound Sales 

*% TRANSCRIPTION GRAM UNITS, 
By Garrard, Collaro, jason, Connoisseur, 
Goldring, Decca. Prices from 13 gns 


* FM. 
Chapman 


Rogers, 


Tannoy 


Demonstrations Daily at 


HOLLEY’S RADIO 


285 Camberwell Road, London, &.E.5. 
Phone: RODney 4988 
Hire Purchase terms arranged Open ali 


day Saturday 


Beam AN 
fs DECCA 

RECORD 
PLAYERS 


Standard or L.P 
List Price £12/1/6 


OUR PRICE 
6 ons. 


Packing, carriage, io 
euranué, ot 10/6 


Deces 78 t.p.m. variable speed wm ra players, 
fitted centre drive Gartard gwtere, fire plug-in 
heads, sapphire etyli, Me a Laet price 
#12/14/5, Our price 66:106 Packing, carriage, 
insurance ete io 


Bend stamp for bargain tie vd players 


RONALD WILSON & Co. 
12, BRIDGE ST., WORCESTER 


GENERAL MANAGER 


required 
for 
Radio and Television 
Production and De- 
velopment Concern. 


Superannuation and Insurance 
Scheme. 


Salary £2,500 per annum 
-— London Area — 


Please reply, giving full 
details to :- 


Box No. 6256 


WIRELESS WorLD 


SITUATIONS VACANT 
Te General Post Office has vacancies {& 
Radio Operators at 
and applications are | 
Zia 55 years of age 
General's 
in Radiotel 
be considered later 
ete Applications 
naepector of Wireless 
Accommodation Departmer Wirel 


Telegrapi 


Section, Union House, § Martins le 
London, E.C.1 
ESTERS required for type testing ir r 
nection with the design and manufacture 
of a wide range of elect: equi 
ment and instrumentation for the Te Depart 
ment of @ rapidly expanding compan Pe 
canta must have had n ex, en 
suitable technica qua)ificatior yrefera 
Higher Nationa! Certificate, housing a 
dation can be prranged waere necessar W rite 


giving particulars of training, ext 
to Works Manage! un ‘ 
Eastern Industrial Estate 


RAUGFTSMAN required for interesting 
work on electri " ts " - 


in connection wit! ea work pla : 
schemes; the succes pplicant € ‘ 
quired, in the first instance, t 

efforta to the electri 

new large turbo-alternat 

good deal of rsona niti 


Rational Cer 


be expected 
essential; salary in acce 


experience Apply is 
Tr. & G., 167, Hie be 

EPLICATIONS are invited from se 

ject engineers with a specialised k x 
of the manufacture of electrical ar t a 
cal roducts Apt ar should have a 
practical engineering background ar ‘ 1 
technical experience of too! design a pla 


ning and be ape’ e f 


on @ sound production basis hese vaca ‘ 
offer excellent epportus ties to mer eek 
permanent and progressive positio 7 
area.--Applications, which w be 
confidence, should ¢ f leta ils ‘ 
ence and salary requi : be « r 


Box 6289 
DMIRALTY—Royal Naval 
Engineers and Pi 

electronics) required r 

and Assistant Experimer 


Experimental Estab 

Portsamouth, Weymo ath ‘ 
and Scotland Quali atic ibject 
minimum of HS ¢ “Pe Mi 


near equivalent an advant 


(men) E.0. £750-£920 ke 
(aceording to ace Appointments s inestat 
ished, but opportunities to compete for t 
lished posts..-Application form from M.1 


Technical and Scientific Register (K), 26, Kir 
St.. London, 8.W.1, quoting A214/5A 49 
AR pa ak requires thre 
turers at RE Training 
Arborfield. Qualifics 
Science degree, ie 
rnowledge of either 
Electronics, or Servo 
accordance wit 


pecial qualifi kr 
me compared ma 
teacher's superanni ‘ 4 
application forms 
nd Seientific FR at 
London, 8. A. / . quotin g Ref lo v 
RITISH "Bur pean hivewe s require a Tech 
nica! svittar Pro t and Dev 
Sranch, London A. rs Qualifica 
gnd Class Degree or equ'valent in En 
Physics or Mathematics 
ance requirements pr 
manuals and/or specia 
des'rable Salar won le 
r £742/10-£°67/10 pa 
tions and experience 


my. air travel concers 
annual holiday.-Writter 
full particulars. to Senior 
aE ne'neering 
Hownsiow Middlesex 
Ai? Ministry requires Scientific Office 
Tondon area . 
Norfolk. for operat 
theoretical studies 
the field of conmmur 
tronics Qualificatior 
Honours degree 
Fiectrical Fneinee 
‘London): Within rane | 
vineial rates slir hel wer Foual ps 


Good opportun it [ m 
rades A ‘ ation quoting 
from MI Ps Techni ar 
rister (Kk) 26 ing Lor 
Closing date, 11 Novembe 1955 
WO senior design a 
draughtsmen are requ 


on mechanical devel 
department The work vie 
deals with high precision tech 
mechanical and electro-mechanica! nm 
for computors. automation equipment 
missile and atom } 
in the above flelds | 
A keen and lively 


1p nent 


equal importance . 
Salaries will ommensurate with expe 
and qualifications. and promotion will 
solely on ability shown.—Please reply 
full details to Box 6497 


NOVEMBER, 1955 


ELECTRONIC VALVES 


Applications are invited 
for the post of 

CHIEF VALVE DEVELOPMENT 
ENGINEER at laboratories on the 
outskirts of London. Applicants 
should possess an honours degree, 
have long experience in the valve in- 
dustry, the ability to secure results 
and to work in close co-operation with 
other laboratories and production 
establishments within the Group. 

Only candidates with a first class 


record and of outstanding ability 
will be considered for this senior 
appointment 

Salary will be commensurate with 
experience and qualifications and 
the post is pensionable 
Applications, which will be treated 
in the strictest confidence, should 


state age, and salary expected to 


Box No. 5727. 


Remember 


POPPY DAY 


BRITISH LEO HAIO’S Pt 
PALL MALI LONDON swe 
Magrrmres 40 ee 


LEO COMPUTERS LTD 


Trainee Computer Engineers 


Training in electronic computer 
engineering is offered to men of up 
to 30 years of age of Higher National 
Certificate standard in electronics 


When trained, they will join a small 
team of engineers working in- 
tensively on the servicing of large 
general purpose computers. They 
will need to be enthusiastic and 
capable of developing a flair for the 
diagnosis of faults in these complex 
machines 

between £500 
according to 
experience of 


Starting salaries are 
and £750 a year, 
qualifications and 
electronics 


Applications, giving full details, 
should be addressed to Control 
Office, LEO Computers Ltd., 
Cadby Hall, London, W.14. 


NOVEMBER, 


19 


Wrretess Wor_p 


+1 = 


let us know you want to hear it 
tracked 


The better your ear, the better your judgment of 


ag sound quality, the more ym -v it is for you 
to listen with erities! care to the Duode wide tre 


range, the extremely clean, 6 top, 
tte Bee Pace base crystal clear transients—all those 
essential sound the most 


factors whieh Duode 
REAL aod NATURAL REPRODUCTION 


The better your musical experience, the better your 
knowledge of instrument tone, of touch, fingering, 
bowing and similar technical aspects of performance, 
again the more important it is that you do not fail to 
appraise how Duode brings truth and life to these finer 
points on which your lasting enjoyment of your sound 
reproducing system depends. 


INSIST on hearing the DUODE 
Tel your dealer you wish te hear ona. If he will nat 


help you, write to us for details of our ted plan and 
AP 


DUODE SOUND REPRODUCERS 
3 NEWMAN YARD, LONDON, W.1 


terms 


Electrical Measurements 
and Measuring Instruments 


By E. W. Golding, M.Sc.Tech., 

M.1.E.E., etc. 

A well-known title in the Pitman 
‘Engineering Degree” ies 

which has been thoroughly revised 

in this Fourth Edition and now 


contains a new chapter on ‘“ Elec- 
tronics and Electronic Measuring 


Devices.”’ Illustrated. 40s. net. 
Radar Technique 

By A. T. Starr, M.A., Ph.D., 

M.1L.E.} 

This important book concentrates 

present-day knowledge of the 


essential methods and techniques, 
paying particular attention to noise, 
microwave techniques, waveforms, 
pulse circuit techniques and elec- 


tronic tubes. Illustrated. 830 
pages. 60s. net. 
Parker St., Kingsway, London, W.C.2. 


gbiTuarions VACANT 
sopment engineers are urgently 


in the development cf 


prec: electronic laboratory instruments 
successful applicants will be engaged on in 
teresting long-term projects concerned with 
the developmen of a wide range of equipment 
the intments are rmanent and carry 
const rable technical responsibility; applicants 
should have previous development experi 
ence, = the instrument field 
degree, Standa Aeations ranging from HN.C 

dard +" preferable; salaries are 

7 walifications and experi- 

p= Soa stat pet ui details, to the Per- 
pe hill Laboratories, Ltd., 


6214 


go ny occurs Ton a development engti- 
concerned with 


a wide ran of small transformers of types 
used in radio equipment and electrical appli 
ances; preference will be given to applicants 


having experience of this class of work. but 
| young engin with a sound basic training 
and limited expe e will be considered. and 
if successful ve the opportunity of 
aining ledge of design prob 
ems commercial and mil) 
tary ; QD attractive salary is 
offered together with future prospects 
the com "s extensive laborawory and pri 


London 
qualif 
52 


the 


x 


. 
ties a oper « in 


eh 
jon Department 
contract for 2 tours of 16 


noe scale 
Expatriation pay) 

1 @ year; commencing salary according 
qualifications and expe at 
rate £ £100/215) & year; 

child 
£1! 
in 
; candidates should 
rtificate in Tele 
Radio and have had 
~ to the Crown 
8.W.1; state age 
ualifications and 


u up ¢t 
ist for iidren's : 
iberal lenge on Sr sala 
possess a e Final C and 
ns 


5 years’ “rede experie: 
Agents, 4, Millbank 


name in block 
M20 /41202/WF (5249 


experience 
SITUATIONS WANTED 

X-SECRETARY accountant public company 
seeks post with firm or echer organization 
manufactyring or hand equip- 
ment; fuil and 
administrative know ledge 
radar and electronics gained life.ong hobby and 
Services communicath branch during war and 
subsequent! tly; Birmingham or West d —_ 
(526 


financial 
substantia! 


ECHNICAL TRAINING 
| By i” as you do it—we provide practi 
equ pment combined with instruction 

radio. televis'on, electricity, mechanics. chemis 


uy ography. etc “ted for full details to 
EM Institutes. Dept. WW47. London, wa 
ITY and Guilds Bn ete.) on “No 
Pass—No Fee terms; Over 95% successes 
Por full details b modern courses in al 
branches of Electrical Technology send for 
our i ibe handbook, free and post free 
B.LE pt. S58BA), 29, Wright's Lane 
Cnkon’ w.8 O117 
TUITION 
OTHING succeeds like success! What we 


have done a thousand times we can do again 
for you—see the B.N RS. advt. page 156. [0172 


IRELESS operating: atten lance and posta! 
W courses — Han ® ber 
Manor 


Aid to Manager 7 
Wireless School London, 
U TI 


tenance Cert 
Techt.ical 


prospectus free 
College, Hull {Olli 

See the World as a radio officer 
the Mercha. short training 
available 


vY & Re Rs Gee ue , City & 
Se A.TEB rt., etc, on No Pass 
Pee’ terms, over 95% surcesses—De- 

calle of Exanis. and Home Training Courses 
in all branches of Radio and T/V, write for 
i44-page Hand —Free B.1.E.T (Dept 
587A), 29, Wright's Lane, London, W.8. (011¢ 
HE Institute of Practical Radio Engince: 
have avaliable home study courses in every 


peace of radio and television engineering 
clalising in the practical tra ning of appren 
tices in the retail trade, enrolments venites fees 
seocorete.- ~The — of Instruct.oz lext 


free toms the Secrets 
"Fairhill a, 
Grouch End 


ae Pairfield 

REE! - B Folne Getails of 
Study Training in Radio, Television 
branc of electronics. courses tor 
hovb or for those aiming at 
City and Guilds EB 
and other pro’ | examinations, train with 
the College erated by Britain's largest ele 
tronics organisation moterete fees.—Write to 
| EM Ine tutes, ot WW2A London 
| WIRELEss telegraphy.—Merchant 
offers to youths 16 upwards after quali- 

fication, lucrative pusitions as radio omeere 

Apply aoe nS School of nh Telegraph 17 

W.9. 1906 ALE *e; 


Rd 
JOM 
Home 
and 
the 


an usiast the 


Mintetry”’ Educa’ ~ gt Se fees, modern 
equipment, day and evening tuition: als posta! 
courses in y of wireless telegraphy for 


PMO. Certs. and Amateur Tranamittin 
Licence (0194 


| 


} 
t 


Pa 1G Gin o fh 
SHERMAN'S 


\~«woa|Money Back Guarantee ! 


1,500 FT. BEAM 
FOCUSSING TORCH 


Highly potished nickel plate finish. Heavy Duty 
}4in. long, takes 6 standard UY batteries 
rend new. FP & FP. free. 
Batteries 2/6 extra. 


REDUCING VALVE 


Pully adjustable over the entire 
range of the fitted pressure 
gauge, © to 100%be. per eq. inch 
Male throughout of solid 
brass and fitted with § on/off 
ock. Inlet and outlet sere wed 
jin. gue wr new m 


16 


176 


OXYGEN ‘BOTTLE 


High pressure oxygen bottle 

approm. idin. long « Tin, dia 

Tested to 5,000 ibe le 

per eq. in PrP. &@ BP. Qe i} 

‘ Do you live in Hertfordshire ! 
Why not visit our new at 
Hemel Hempstead New Town. 
Corner of New Market Square. 


Bens ee ROLLING RULE 
rotiere. ideal for 
U 


All metal, three pairs of 
built-in rubber 
dra 2/9 
10in. eae 
Universal model, braad new, Ba-R.A.F. 


79 
AMERICAN TOOL KIT 


Containing fie. = 7/iGin., jin. * 
7/16in., O/i6in. « fin AP Apan- 
ners, three hexagoaal wrenches, (4 
slip joint pliers, serew-driver, one 
ignition spanner complete in 


a 


| etrong maatten! He “ 9/11 ——...— 


| 


BOMB SITE 


COMPUTOR 


A 

maker's Rach 

over G5th. of magnifie mark, 

coutiy made gears, driving P&P. free 

shafts, bearings miniature motor, repeater motor, gyro 

scopes, ete All supptied in « strong wooden transit ease 

@4in. « Tin. = lin. high, whieh iteel? is ideal a & tool box 

« Approx, #0in, long by Qin. dia., 2 amp 

“a +. DA. Wi work on Id v. at 4 
ape. DA Ideal for bilge pormpe oF 
for transterring fuel of water to header 
tenks Pump ts self-cooted by liquid 
passing through it. Brand 

és ae new, boxed. 7. & P. free, Bach 

aera) AIR BOTTLES 


in” =» & tested to 900 ibe. per 


toeh 


“4 
a” « © af above ’ 


ll 


TERMS—CASH WITH ORDER. COD. ; 
EXTRA P.one Orders Accepte!. (Dep:. W.20) 


260 KILBURN HIGH ROAD, ¥.W 6 
7”, HARROW HO, AD. LONDON. W.10 


Amy § 57 
, AW. 


SHERMAN'S 


SUPPLY COMPANY 
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*‘BRadiospares” 


Quality Parts 
The 


Service Engineer's 


Kirst Choice 


* 


—ORGYDON TRANSFORMERS ____. 
_T. ISOLATION TRANSYORMERS 

pea atic | 1.26 giving a 26% booet on Becom 

2 volt 7/@; 4 voit 7/G; 6.4 volt 7/G; 10.4 voit 76: 

/6. Low leakage windings 

B: Maine input 200/260 volte, Multi output 

0-4-4-6.4-74-10 and 13 volte laput has two 

which increase output voile by 25% and 10% l~ 

each, Low leakage windings 

Type ©: Por use with 2 voit Tubes with falling emission 

Inpet 900/250 volte. Output Le “a 24-3 volte at 

2 ampe 


RFECT FAULT FINDER 


OFELECTRICAL +e tea LTD 
TAMCHES ‘ 


NI 


BRASS, COPPER, DURAL, 
ALUMINIUM, BRONZE 
ROD, BAR, SHEET, TUBE, STRIP, WIRE 
3,000 STANDARD STOCK SIZES 
Neo Quantity too Small List on application 


H. ROLLET & Go., Ltd. 


° Coote. 1 ifvensooe fikrcoL amma chon 


3463 


—PRECISION SHEET METALWORK— 


We specialise in manufacturing of 
Chassis in all metals, large or small 
quantities to your own specifications. 


Vv. W. BEAMISH 


Corp, Se Ge Rad., New Cross. 
, 8.8.14, 
‘——m_umttiophons: Tideway lS 


- PULLIN | 


TEST METER 
AsO 0,000 AlV 
2) RANGES 


1OOpA to lOOOV 


— orn feos 
s oe een 


PULLY GUARANTEED 


.! - 
SENT POST PREE FOR £2.10s. 


deposit & eleven further monthly 


paymenes of £1, Cash Price £12.7.6, 


“FRADIOCRAFT A 


Y ae 


oer) CHURCH Gare 


DIRECT 


Wiretess Wor_p 


TUITION 
A.M Brit.t m s 


M.1.Mech.E., ¢ ~’ 
Guilds, ete, on “ No 
terms: over 95% successes _ A fetal 8 " of 


Exams and courses in al! branches of Engineer 

ing, 1... ¥ ete., write for 144- gece Hand- 

boo E.T. (Dept. 387B), 29, Wright's 

tSee, London, wi {Olle 
BOOKS. INSTRUCTIONS. gts 

P.R.E. technical publications Align 


ment ks for P.-E". 5/9. post 
free, date for construt ". ‘ aeria! strenget) 
meter, 7/6, sample Copy he Practical Rad 
Engineer,” qua:terly colin of the Institute 
2 a x XK ‘a! he my nation data, | 
Bec., 1 P.RE eld Rd.. London, N 4 
FROM THE 
MANUFACTURERS 


T/¥ BAND 111 Converters in cabinet, complete 

F/M TUNERS, completely assembled chassis 

AMPLIFIERS for Truvox Tape Deck. 

TAPE RECORDERS, complete with micro 

setting for Truvox Deck 

*RADIO/RADIOGRAM Superher Chassis, com- 

pletely assembled 

F3 3 wiband, 5 vaives, 
range tone control 

F3 > Push/pull 3 w/band, 7 vaives, 6 watt output, 
separate bass and treble controls 

14 AM/FM, 4 wiband, 7 valves, 4 watt ourcput 
All with plug-in connections with Pick-up 
Speaker and Gram. Motor 

*With latest type components including Ferrite 

Rod Aerials, steel chassis advanced and passivated 

miniature (BVA) valves. 


4 watt output, wide 


All goods fully | amo Full crade facilities 
etailed particulars on request 


THE 


Co. LTD. 


97 Villiers Road, Willesden, 
London, N.W.2. Phone: WiLliesden 6678. 


makers of 


Fine Cabinets 


and woodwork of every descrip- 
tion for the Radio and allied trades 


LOCKWOOD & COMPANY 


Lowland Rd., Harrow, Middlesex. Byron 3704 


WEBB’S SERVICE 
DEPARTMENT 
for complete renovation of complex 
communications recoivers of any make 


Test report issued showing sen- 
sitivity, selectivity, signal/noise 
equal to, or better than, makers’ 
original figures. 


WEBB’S RADIO, 
14, SOHO STREET, LONDON, W.1 


NovemBer, 1955 


: PARALEX ADJUSTABLE 
HOLE CUTTER 


10 MODELS 


Spring-loaded pilot Micro- 

adjustment 1/200th inch. 

MORSE TAPER No. |, 2, 
3 and 4. 

Parallel Shank from #’ to #” 


Send for illustrated catclogue to : 


LUDFRY LIMITED, 
189, WARDOUR STREET, W.!. 
Tel, G&Rrard 229) 


Purchase or hire your 


‘VORTEXIQN TAPE RECORDER’ 


EC 


GRIFFITHS HANSEN. (Re 


MALVYN ENGINEERING WORKS 

"Precision Engineers) 

Manufacturers of: Chassis, Small 

Pressings, Machined Components, 

Wiring and Mechanical Assemblies, 
to specification. 

Single and Production Quantities, Bnquiries invited 

100 PARK ROAD, WARE, HERTS. 

Telephone : Ware 44645———————— 


RADIO & TELEVISION COMPONENTS 
WE OPERATE A PROMPT & EFFICIENT 
MAIL ORDER SERVICE 
"VIEWMASTER” & “TELE-KING” specialists 
Easy terms ovoilable. Stamp (only) for lists 
JAMES H. MARTIN & CO., 


FINSTHWAITE NEWBY BRIDGE, 
ULVERSTON, LANCS. 


METER DAMAGED? 


YOUR 


Leading 
Electrical 
Instrument 
Repairers 

to the 

Industry 


Coatractors to the Ministry of Supply and Genera! Post Office. 
Repairs by skilled craftemen of all makes and types of 
Voltmeters Ammeters, Microammeters, Multirange Test 
meters, Electrical Thermometers, Recording Instrumente 
ete Quick deliveries for speedy estimate 
inetrumente by registered post to 


L.CLASER & CO.LTD 

Electrical Instrument Repairers 

96-100 ALDERSGATE STREET, E.C.! 
(Tel: MONarch 6822) 


send defertive 


NOVEMBER, 


— 


1955 


WIRELESS Worip 


VICKERS - ARMSTRONGS 
(AIRCRAFT) 

at WEYBRIDGE, SURREY and 

at HURN, Near BOURNE- 

MOUTH, HANTS, have vacancies 


for :— 


j) DESIGN DRAUGHTSMEN 
Senior, Intermediate and Junior) 


and 
(k) STRESSMEN (Senior and 
Intermediate), for an interesting 


programme of work generally cov- 
ering development and conversion 
of military and civil types and 
particularly development of the 
VISCOUNT and new CIVIL 
PROJECTS 

Applications are invited from 
STRESSMEN & DRAUGHTS- 
MEN with experience in: 

Structures 

Light mechanical and engineering. 

Electrical and Radio Installation 
and equipment. 

Pressure, Ventilating and Fuel 
Installations 

Internal Furnishing and equip- 
ment 

Previous aircraft experience is 
not essential, applicants will be 
judged on good engineering quali- 
fications. 

Applications: —Write, in the first 
instance to-— 

The Chief Designer (A/DM) 
Vickers-Armstrongs (Aircraft) Ltd. 
Weybridge Works, Weybridge, Sy. 
Quoting date and prefix letter of 
advertisement. 

Facilities are provided for:— 
Superannuation 
Canteen 
Sports Club 
General Welfare 
Special Public Transport 
Assistance can be given in ob- 
taining lodging accommodation for 
individual applicants. 
Holidays already arranged by 
applicants for this year are taken 
into account 


—e 
condition. £14/10/-, carr. paid. 
AVO TEST METERS. Models “Z" and “40” a new 
£9/10/- each 
vam AC TRANSFORMER. 
- @ 44. 88/10)-. 


EVERETT AND EDGCUMBE METROHM BRIDGE. 
A resistance box to work in conjunction with Megger 
All ranges. £2/10/-, carr. paid. 


AC/DC VOLTMETER by G.E.C. 0-150, 0-800 volt 


AVO VALVE TESTER. Relier type pene! 


230-0-230"7. @ 8A., 115-0 


moving iroe. Gin. scale, Is condition. in 
case with carrying handle. Size 7) x Thin. £3/5 - 
carr. 


190 ohms at 


NIFE CELLS, 1.5 volt, 6 amp. hour, Size? x14 & Ihir 
+s. pp. 2.6 volt, 15 amp. hour. Size 9 * 2) * Din 


0/6. p.p 
PHILCO RADIO SETS. S-wave S-valve. Fully re 
conditioned end tested, | ng 2 speed tuning 


in walnut cabinet. A.C. or Universal Mains 
18 x 4 &  €5/10/-, 


23 LISLE ST. (cer. 2°69) LONDON, W.C.2 


Closed Thursday 1 p.m. Open all day Saturday 


Approx 


sige cart. paid 


you muse read 


Whatever your oF experience. 
| “gnoume kine Spromtuwrrias® bu Geri! 
z., 


| the cases way to pas AMI Mohs AIC 
C. & @. Blectrica!, ote.. 


144 PAGES 
a. 


terms and detail of 
Courses in all brenecher 
of 


If you're ea roing 
low thanél" aweektell 
as what interests you 
aod write for your copy 
of © ENGINEERING 
OPPORTUNITIES * 
today FREER 


B.LE.T. 


367 Cotsege House, 20- 
$1 Me ort Lene 
Londéon ” 


SMITH'S 


of EDGWARE ROAD. 


| 
Component Specialists since Broadcasting started 


offer che following, which are surplus 
stock requirements :— 


1. 100,000 () Green Vitreous Ename! 


te norma! 


173 
THE 
MODEL 
Specially designed for 
soldering operations in 
the compact assemblies 
used in present day 
radio, television 
and electronic 
ndustries 
Weight 34 of interesting 
excluding © features 
flexible 1, Bit &” dia- 
Length Sin meter, simple 
25 Watts to replace. 
Voltage range 1. Scee! cased ele- 
12 .50 ment, also replace- 


24/- able 
3. Detachable hook 
100-240 for suspending iron 
4) when notin use 
22/- 4. Moulded two par: 


handle, remains coolin use 
5. Six ft. Henley Flexible 


W.T. HENLEY’S TELEGRAPH WORKS 00. LTD 
51 


53, Hatton Garden, Londen, £61 


ELECTRONICS 
ENGINEERS 


We are a young and expanding 
section of a well-known organisa- 
tion in the S.W. London area, 
and we are engaged on Elec- 
tronics. 


We are looking for a young man 
(completed or exempted from 
National Service) to join our 
team. He should have at least 
the H.N.C., preferably in Elec- 
tronics, must understand pulse 
techniques, and the generalities 


TELETRON SUPER INDUCTOR COILS | Resionars. Rand type, ae x } =e i of radar equipment. He must 
. er oL H ‘ ‘ 
12. .1 uf Mica Capacitors, ‘moulded up | be able to design circuits, given 
right case, 24 x 14 x I4in., 1,500V | basic specifications. Such a 
ee i | | eg 
4. ul Mansbridge type Capacitors, & | d 
FERRITE ROD AERIALS inverted mounting, 64 «x 34 * 2tin., and improve his knowledge, an 
Wound on high permeability Ferroxcube rod. P — D.C seat er 7h af ae. a 0 his prospects would be bright. 
Medi w 6/9. Oval 129. i urawire ac o- 
edium wave — MAN. Selective | axial Cable, wail .6, O.D. 4.5, grade The starting salary would be 
crystal diode coil for tape $1012 per S00 yards. G10 0 £450-£550 p.a. 
and §=6Qualit amplifiers Glass Tuning Sea 16-50, 180-550, 
High Q @ Litz wound 1,000-2,000 metres, current wave- If you feel that you fit these 
Dust cored. Bie ea.) l@MEths ....ccenrsevnerernens per 10042 0 0 requirements, and would like to 
HAXL. (LW) 6 es.|7 4hin. Drums suitable foraboveper 00 2 10 6 hear more about the project 
Dual wave TRF. coils. | Quotations for smaller quantities on request } ’ 
matched pairs (as if write fully and in complete 
p ( us- bs 
traced) T/- pr. Transistor H. L. SMITH & CO. LTD. confidence to Box No, 5967. 
coils—4.F.T.'s, ete. etc . ; 
, 287/289 EDGWARE ROAD, LONDON, wa All applications will be ack- 
AND If} Convertor Cot . o 
Diagram 24 | Cealebee tome ineding stockuets | Telephone: Paddington 539 nowledged. 


Hours 9 cill 6 (Thursday, | o ah 
Near £ dgware Road Stations, Metropolitan & Bokerioo 


Stamp of complete date end circutls 
THE TELETRON CO. LTO. 
244, Nightingale Road, London, M.9, BOW 2027 


Wirel 


INDEX TO 


Acoustical Mtg Ltd *"T2 | Perranti 
Acru E.ect < r a4 | (dale , 48 : arts Crystal ¢ 
Ad. Auriems, int 19 | Pisher Electron 
Adeola Product i 49 | Pluxite, Lid 
Advance ent i, 154] Poye, W, & G.. I 
ero Research ll | Pringevision, Lt tadio & Electrical Mart, The 
piranee TTS 7 | Prith Radiocraft, | aio & T.V. nents (Acto 
ore epeapones Ltd 66 | Purzehill Laboratorie Com ponent sts 
; ; ply Ce ) io Corporatior , 
Altham Rad c 4 ‘ peg ror. 
i j ; Resistor Lt 
Amolex Avis (Ken 7, | Galpins ‘ i : te 
Totes (eettce y 64 | Gardners Radic, Lid Ah i 
Angio-American Vulcanised F i 76 | Garrard Engineering ( I adio Supt ‘ 
Antex 12 Gee Bros. Radio, | sdio Traders 
Aptife , ‘ bo | General Electric Ox . . Me 
Appointmer acant 15 1 . jiison, KR. F Lid Re gy a 7 - apne aan 
6} % | Glaser, L., & Ce ‘ ag J 7 , 
Aveonies Ltd M4 Goldring Manufa G6 Brita | Geleian’ ‘ 
Ardente A Le t AG t e i" 
Arie! Sound y ~ 150 | Goodmans Industric - an [ = a Elect i 
Armatrong “w r Ag Co | oodse 5 rs eee - 
Lt . 2 P jramophone ( I e 
Aah J Gray. Arthur, I 
Aut at Wind » ¥ f : ~1G ! haw Instrumer a" 
ment ¢ 1 The . | jrifiths Hansen (RF | Lid . Ltd 
Automat ephut a wie ae *s | Grundig (Gt. Brite I 4 
LA 40 ang j 
Avion! td 164 | Hall Blectric, Ltd ; avage [raasformers Ltd 
Hanney 7 hort Br s Supply Co 
Harris, P AP a & Harland, Lid 
| } pees | H. A Co I I } td ' 
| arve Electron Lid : Service td 
Bake , Ra ge | Hatfield Radio > 
Bates plu ) 140 | aynes, A Lt 
Bear ia | Benley’s, W. 1 : Work & Sons, Lid 
Belling a& Lee td "9s Ltd 
Be}! hn, & ¢ yden ; Henry's 7. 3 
Bei Sound Products, Lid ; Hivac. Ltd 5 
6 fo eys Radic 
; 24 omelab instru 
3 y 138 H.P. Radio Ser tandard Telephones & Cables, Ltd 
cP ‘ Hunton, Ltd * 26, 9 
Blick vac d is ™ Vision Products, Lic 
td iz 
Boulton it, Lid 53 | Iliffe & Sons Lid ransformers, Lid mndbet 
Bredm atic, Ltd 140 | International Corres; ‘ ‘ & Co., Lt 4 
iritain, Che (Radio 155 td 
Britu ‘ bul tio | ’ 
erie 2 f —y ns Cory 2 | Jason Motor & Ele . ee R., & Co (Engineers), Lid 
British Inatituts {f Engine i seorler” 
no.0wy to. 173 | Kaye Electrical Mf ? oer Vision lta 
British insulated Callende td a3 | Kempner, &., Lid ; apr Golddela 
Briiich Mationa Radio 1 : | Kenroy Lid Das oldfield Elect al Enginee 
British P al I orte » | Keyswitch Cc rhe 
British Ba Za di ‘ 74 | 
Brooke ‘ id 1) | Lateo Com 
ia | La pound | Tannoy Pr : 
or ywo Oo ‘A | F 150 | Lancashire Dynar Co cy P ducts ,Ae 
uigin, A. F., & Edit. 575 | Lasky's lo 3 | tesvlee Pa instruments, Ltd 
Bullers. Ltd 74 | Leak & i aylor Tun (Refractories 
Bull, J Se ons 155 | Leevers-Rich Equ pinen I we ekny 
| Leo Computers ¢ I sregrars 
| Lewis Radio C Fates 
| Light Soldering Deve i elegraph senser ¢ Ltd 
Lockwood 4 Co ring truction & Mainte 
Candler i 1ep | Long Playing Record > Real ; 
Cape Elke phonies, Ltd lee | London Central Radi tore Tele Radio. (1943). Ltd 
Cementatior felite) 55 Lowther tg Ss etron Oo ; The 
Chaffey abine 184 | 7 & Supply « Lid | wey : 4 x<iuct Lie 
Champion Produ 62 | Wudiry electrical 
Ghapmas Rep bt Lyons Radio, Lid ese Oo., Lid 
Cinema i4 | mf : 
City Sale & } 76 | Magnetic Device td gills 
Clas k t I 150 | Mal) Order Su 
Clyne Rad 119 | Maivyn En te 
Oosmocord 92 | Marconi's Wireless e oh ¢ 
Cossor, A. ¢ 56 SSS “ Uncles, Bliss & ¢ Ltd 
Coventry Rad 168 | Martin, J. * Unitelex Ltd 
roydon al 172 | McGraw-Hi Lid niversal Book ( 
McMurdo Instrume Ut Universal Electrical Instruments ¢ 
Metropo! ; “ on ; Universal Elect 
politan-Vickers Ele c I 
| Midland Inetrument ¢ 
Daly (Cond , | spypnetota Mining & Manufa 
aly ( ¢ 6 | std ) 
Revie A, « tt Modern oe CO . Valradio, Ltd 
ne, i. . oes n peegeric Ltd k Seles : 
Resende Re 2 we " echn at E Wholesale e es, Lid 
Direct TV. | vt I ws FY 4 tality Bulbs 
‘ ' teplacem O | Mullard td . ‘ x yrtexion, Lid 
ene 68 | Multicore Soilde " 
omens tt | 17 | Multitone ‘ 
Donot oe gi | Murex Ltd. r : 
Jrayton R | 4 | Murrs | Cc ¢ " 
eh Age 32 urray Hi , VW. & L. Componer 
Bulei ¢ $ ‘ Walmore Elect r 4 
Duode Natura b 7h | tee, Electrica Warts, 0 s 
: | Northern Radio Se Wayne Kerr Laboratories, | t 
| Nu-Swift, Ltd Webber, RR. A td 
Webb's Radio 
Oddie, Bradbury & ‘ { wets Blectrical Cc 
Edison Swan Ele : Osmor Radi ; Prod ‘ Westinghouse Brake & Signal ¢ 
+ 50. 96 | Oxley Developmer . Weymou:h Radio Mig. Co,, Lt 
H . j Wharfeda'e Wireless Works 
50 Painten & , Whartor Instruments 
ent Re; he me] . , ~ , 
c , 69 ‘ . 
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These 


filters reduce the effects of 


interference which may cause severe pattern 
ing on the screen. Although primarily 
designed for use with receivers embodying a 
35 mc/s. I.F., they are also suitable for opera- 
tion with all other I.F. frequencies, 


ORCui > 2G 
“7 
L4ETER V0: 


TAH 
ies ad a 
il 
7 


Types available include C129, which is 
of minimum dimensions, and C 2§6, which 


gives an improved characteristic, for applica 
tions where a size increase can be accom 
modated 


° We have also produced Cross-Over Units 
for the coupling of Band I and Band III aerials 
to a common feeder. 


Details are available 
on request 
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7 tb. REELS 


Ersin Multicore 


SIZE 1 CARTON 


This popular packis , @m = -{ 
available containing wie, 

¥ 4 
Ersin Multicore 5$- 7. 
core Solder in any 


4 specifications ua 


core Solder is 


upplied as 


standard f 


factory use in 9 
‘ — 5/- each (subject) 


gauges and 6 


{ 
Catalogue Alloy App. lath | 
. n 7H Ref. No. Tintead>“-S: per carton 
. C 16014 TRej40 ~~ T14 21 feet 
ec ' Cc i160i8 [60/40 18 55 feet 
applicatior Cis | Oe) 13 Vleet | = | 
Cimié | w/60 | Te 38 leer 


IN MULTICORE SOLDER 


ULTRA FINE GAUGES WUTOMATIC — PUBLICATIONS 
Copies of the latest edition of 
Modern Solders— containing 
much useful information on 
melting points, standard 
gauges, constitution of alloys, 
fluxes, etc. — will gladly be 
sent to laboratory engineers 
and technicians applying on 
their firm's letterheading 


costforbulkquand-| 'n addition to the 9 gauge 

ties. Othersizes| (from |0to 22s.w.g.) supplied 
Mioapecial Order.} on | ib. and 7 Ib. reels, Ersin 
oO. | Multicore S-core Solder is 
O | also available in even gauges 


between 24 and 34 4.w.g. on 
i tb. reels 


efficiency 


TAPE SOLDER LIQUID & JELLY FLUX 


ARAX MULTICORE i | Ersin Flux is supplied 3 


}ia liquid form for 
SOLDER 


| dipping purposes. A 
ihigh viscosity red 


Reco 
Re mmended i jelly is also available - 
for metal fab we ~r 
‘ n. Solders a for processes where | 
4 thon ) 
- : Pe ne a flux with good | 
ete 
~ : by me Also Ta properties of adher UQuip | 
‘ ept 
nt factory 3 ence is required. It | 
wun. In 3 OnOe 4 use in widths be- = 1 is approved by the bended } 
| hy a I ne , = Ministry of Supply |“ aca") 
from = 


for specific soldering 


Scent see | 
me, Purposes. Sizel2tins ; i - 
on 4/6 each (subject) —_ ae 


r 
ind 9 gauges on | Q 
7ib. and lib j 
reels and in § 4. 
and 6d. cartons 4 


| BIB RECORDING BIB SOLDER SAVBIT TYPE 1 
BIB WIRE STRIPPER | TAPE SPLICER /“ THERMOMETER ALLOY 
AND CUTTER x | : 

A 


After extensive research and 
tests, Multicore have intro- 
duced Savbit Type | Alloy 
which prolongs the life of 
soldering iron bits by up to 
10 times. Full details are 
available on application 


This handy 3int toot 
strips insulation without 
nicking the wire, cuts 
wires cleanly and splits 
plastic ext twin flex 
Adjustable t wire 
thicknesses. Extraordinarily 
good value at 3.6 each 
(subject). 


ording ta n ted 
Recording tape can be jointe eratures up to 


quickly and accurately. Incorp 400°C. The is 


orates many refinements usually 


’ uated in 
| ymnly found on expensive models 
‘ 18/6 each (Subvect) aeeet 


Five cores of extra-active Ersin Flux incorporated in Ersin Multicore Solder ensure that oxide deposits are quickly and 
efficiently cleaned from the surfaces to be soldered. The thin solder walls between the cores of flux melt quickly giving 
greater speed for precision soldering processes. Due to this increased speed of soldering, an alloy of lower tin content 
an often be used, resulting in considerable economies. Ersin Multicore 5-core Solder is approved by A.1.D., G.P.O. and 


A.R.B., complies with D.T.D.599 and R.C.S.1,000 and meets all pertinent U.S. Federal Specifications. 


MULTICORE SOLDERS LTD., MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS (BOXMOOR 3636) 


